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Lhe purpose of this journal is to record accu- 
ly, simply, and interestingly, the world’s 
gress in screntifte knowle dqe and industrial 


hievement, 


The Ramming of the “ Olympic’”’ 
™ OME vears ago, in the me rry scramble to get 
home quickly from one of the America cup 
races off Sandy Hook, the steamer ‘Mon- 
outh” found herself overlapping the yacht “Cor- 
‘ir is these two speedy craft were nearing a 
turning buoy in the old Gedney Channel. The 
writer, who was aboard the “Monmouth,” noting 
hat the two vessels, in the wish to make a close 
rn at the buoy, were drawing very closely together, 
was watching the action of the bow wave and 
vash and wake of the one vessel upon the other. 
When the “Monmouth” had drawn half her length 
head of the 


oward the 


Corsair,’ the latter sheered slightly 
Monmouth,’ 
tention of swinging in closely under her stern, 
After the “‘Corsair’s” bow 


apparently with the in 


preparatory to turning 
id approached slowly to within a certain distance 
f the “Monmouth,” the yacht suddently closed in 
nd struck the Monmouth. The blow was de- 
ered as swiftly is though the helm had been put 
rd over for the purpose, 


It was evident to the writer that the lateral force 


which swung the “Corsair bow so quickly against 
he \ionmouth’” was due to the lateral inflow of 
he water, displaced at the bow of the “Monmouth,” 
t closed upon her stern. ‘ Naval Constructor 

DD. W. Tavlor recently investigated this matter in 
course of some interesiing experiments in the 
odel tank at Washington, in which he determined 
he action of vessels upon one another when they are 
imnthig " close proximity ind upon parallel 
uurses. This investigation proved that under such 
rcumstances any two ships have a strong tendency 
lose in upon one another. Judging from the 
ibled reports, the ramming of the “Olympic” was 
ie to conditions similar to those above referred to. 
he cruiser “Hawke,” a relatively insignificant ves 
if 7.000 tons disp! rwcement, was steaming abreast 


nd in rather close proximity to the “Olympic,” 
en the cruiser's navigating officer decided appar 
tiv to pass uw der th stern of the big ship. He 
robably put his helm over te what would have been 
ct amount to enable him to execute this 
uneuver safely in undisturbed water; but as soon 
} 


corre 


+ 


iis bow swung over into the wash of the steamer 


hie Hawke ippears to have been drawn against 
“Olympic,” exactly as was the “Corsair” against 


ne. Mamentnathh 
Che disaster serves to show that there is safety in 
ze. The ship which did the ramming weighs 
it 7,000 tons; the “Olympic” at the time of the 
saster weighed probably about 60,000 tons. Judg- 
from the speed of the “Hawke. 
ow which probably would have sent a ship of 


she struck a 


erag Siz to the bottom: but so huge is the 
Olwmpic that the enormous rent which was torn 
her skin-plating and the flooding which fellowed 
em to have had but little effect upon her stability. 
“= fi¢ was never at ny time in serious d inger. The 
r strength nd stiffness of her bulkheads ren- 


d them amply sufficie: to withstand the strain 


ded compartments It probable that if the 
lent had happened at s« ind in rough weather 
big ship would have made her way comfortably 





The Radium Engine 


N his remarkable British Association address, 

Sir William Ramsay stated that the disintegra- 

tion of radium liberated three and one-half mil- 
lion times the energy available by the explosion of 
an equal volume of detonating gas—a mixture of one 
volume of oxygen with two volumes of hydrogen. 
He pointed out that the major part ef this energy 
comes apparently from the expulsion of particles 
(that is, of atoms of helium) with enormous velocity. 
Suppose,’ says Sir William, “‘suppose that the 
energy in a ton of radium could be utilized in thirty 
years instead of being evolved at its invariable slow 
rate of one thousand seven hundred and sixty years 
for one-half disintegration, it would suffice te pro- 
pel a ship of 15,000 tons, with engines of 15,000 
horse-power, at the rate of 15 knots an hour, for 
thirty years, practically the lifetime of the ship. 
To do this actually requires one and one-half mil- 
lion tons of coal.” 

Here is a statement of radium’s possibilities that 
may well give a steam engineer pause. Why bother 
about thermo-dynamics, about Carnot cycles, about 
the relative merits of turbines and reciprocating en- 
gines? Why not develop the radium engine and 
conserve our coal supplies, and manipulate ounces of 
radium instead of tons vf coal? At one fell blow 
all our elaborate coal-conveying machinery disap- 
pears, and with it roaring furnaces, the blackened 
faces of stokers, and all the sooty paraphernalia 
that the word “steam engine” stands for. 

The possibilities are far more romantic on paper 
than in actual fact. In the first place, where are 
we to get a ton of radium? Sir William himself in 
times past has placed the total supply of radium 
in the world, in laboratories, at much less than a 
pound. Physicists and chemists have time and time 
again pointed out the enormous personal risk in- 
volved in handling even a half grain of compara- 
tively pure radium. Bacteria, insects and even mice, 
we believe, have actually been killed by radium 
rays, suitably applied, to be sure. What will be the 
effect upon a man sitting in a room containing, let us 
say, ten pounds of radium? Would he ever emerge 
alive? Obviously, the mere difficulty of handling so 
terrible a substance imposes problems far more dif- 
ficult of solution than those which the old steam 
engine ever offered. 

Assuming that we really had a safe method of 
handling a large quantity of radium, how are we 
to make its energy available in practical form? 
Some totally new type of prime mover must be de- 
veloped, some contrivance which will render it pos- 
sible for electrons hurled into space with the speed 
of light to do their work. 

Then again there is the subject of materials to 
be considered. Radio-active substances are no re- 
specters of ordinary containers. The particles pre- 
jected from radium permeate most substances with 
comparative ease. To confine them would be a far 
more serious task than the insulation of a steam 
pipe ° 

Stupendous as the problem is, who shall be bold 
enough to say that it will never be solved? After 
ill, is the utilization of the enormous energy con- 
tained it 
than the transformation of the energy pent up in 
1 shovelful of black coal? If the radium engine 
ever does come, it will simply be another instance 


a half grain of radium any more startling 


of the triumph of mind over matter. 


From the Complex to the Simple 


MARKED step was taken in the simplifica- 

tion of prime movers when Watt’s cumbersome 

beam engine, with its ingenious but elaborate 
parallel motion, gave way to the present standard 
reciprocating type, with only piston rod, cross head 
and connecting rod interposed between piston and 
crank. An even greater advance toward ideal sim- 
ylicity occurred when, after years of effort by in 
ventors to produce a practical rotary, Parsons 
brought out his compact, though costly, turbine, in 
which the energy of the steam is developed on a 
zigzag path through multitudinous rows of fixed and 
moving blades. 

And now comes Mr. Tesla with a motor which 
bids fair to carry the steam engine another long 
step toward the ideally simple prime mover—a 
motor in which the fixed and revolving blades of 
the turbine give place to a set of steel disks of 
simple and cheap construction. If the flow of steam 
in spiral curves between the adjoining faces of 
flat disks is an efficient method of developing the 
energy of the steam, the prime mover would cer- 
tainly appear to have been at last reduced to its 
simplest terms. 

The .further development of the unique turbine 

ch we describe elsewhere will be followed with 


close attention by the technical world. The results 
attained with this small high-pressure unit are cer- 
tainly flattering, and give reason to believe that the 
addition of a low pressure turbine and a condenser 
would make this type of turbine as highly efficient 
as it is simple and cheap in construction and 
maintenance. 


Lessons of the Transcontinental Flight 

N September 12th and 13th two biplanes, a 

Wright, piloted by Robert G. Fowler, 

and a Curtiss, driven by James Ward, 
left San Francisco and New York, respectively, 
in an attempt to fly across the continent in 
less than thirty days. Under the rules the 
flight must be finished by October 10th. In view 
of the automobile record of fifteen days, the flyers 
thought they had ample time, even allowing for 
Special trains with several extra ma- 
chines were reported to be in close pursuit, and if 
any accidents were met with, it was expected that 
repairs would be promptly made. 

Aviator Fowler made an excellent start on Sep- 
tember 12th, circling over the Golden Gate and San 
Francisco Bay and making his first stop at Sacra- 
mento. After replenishing, he continued on to Col- 
fax in the foot-hills of the Sierras. He was just 


accidents. 


beginning the long climb of more than 5,000 feet 
to the summit (7,018 feet) when, at Alta, the control 
wire of the vertical rudder broke and he came flut- 
tering down in spirals. ‘The machine was badly 
broken, but Fowler fortunately was not seriously 
injured. <A delay of ten days occurred before the 
biplane was ready to fly again. 

The start of Ward from Governor's Island on 
the 13th seems to have resulted in the bad luck 
generally attributed to that number. Little Ward 
is the youngest and lightest aviator of the transcon- 
tinental race trio. After losing his way at the start, 
he was delayed by motor troubles of various kinds, 
chiefly by lack of lubrication, due to faulty opera- 
tion of the oil pump or leakage of oil from the 
crank case. Even after testing his new motor thor- 
oughly on terra firma, he was unable to fly many 
miles before he was forced to alight for further 
repairs. In alighting he hit a tree and smashed 
his machine again, which caused him to abandon the 
race. 

An excellent start was made by Calbraith P. 
Rogers on Sunday, September 17th. Rogers, who 
like his brother, Lieut. Rogers of the Navy, flies a 
Wright biplane, departed from Sheepshead Bay at 
1:33 P. M. on Sunday. He flew directly across 
Brooklyn and New York, crossed the Hudson oppo- 
site Madison Square, and picked out the Erie tracks 
by means of white streamers that had been placed 
on the ground along the line of the railroad. He 
flew without a stop to Middletown, N. Y., where he 
arrived 1%, hours after his start from Sheepshead 
Bay. The total distance covered was 84 miles, 
which corresponds to an average speed of 48 miles 
an hour. In starting from the race track at Middle- 
town the next morning, Rogers came to grief and 
smashed his machine. The place from which to 
start was very restricted and the machine was un- 
able to lift the heavy six-foot-four aviator quickly 
enough to avoid a large willow tree directly in his 
path. Rogers skillfully turned aside and cleared 
the tree, only to hit the top of another tree, which 
upset his machine and tumbled it to the ground. 
Rogers landed upon his feet after a fall of 30 feet 
or more and was uninjured, but his aeroplane was 
badly smashed. In four days, however, he had 
secured new parts and reconstructed his machine, 
and on September 2Ist, at 2:29 P. M., he left Mid- 
dletown. With a strong, favorable wind to aid him, 
he covered 80 miles or more in 1 hour and 6 min- 
utes, and alighted at Hancock at 3:35 P. M. The 
next day he covered 250 miles in all, but got off his 
course at Susquehanna and made a detour to Scran- 
ton, Pa., before reaching Binghamton. He was over 
6 hours in flight and finally reached Elmira. 

The results of the race to date have demonstrated 
that training in cross-country flying is essential in 
order to make a good performance in a race of this 
kind. Rogers’ accident was due to faulty judgment, 
but besides this he wandered from the course owing 
to his inexperience in cross-country work. The 
accident which happened to Fowler is one which 
should not happen to any well-made’ aeroplane. This 
is not the only time that a control wire has broken 
on a Wright machine while in flight. The delay 
caused by the breakage of his rudder wire may cost 
Fowler the race. He is indeed lucky that he escaped 
without serious injury, as the vertical rudder is con- 
sidered by the Wrights to be quite essential to their 
system of control. Using the warping alone Fowler 
managed to descend in spirals, but he was unable 
te pick a suitable landing place. 
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Power from Sunshine 


A Pioneer Solar Power Plant 
By Frank Shuggan 











_ direct utilization of the natural forces in the 
development of power suitable for human activi- 
ties- has been for centuries a matter of continued 
scientific research. 

To a limited extent these forces have been used 
from the dawn of civilization in the common forms 
of the windmill and various types of water-driven 
motors. It has not, however, been hitherto possible 
to practically utilize the central dominating forces of 
nature—the sun’s heat—in any direct manner, though 
obviously all power generators are dependent upon 
this great source for their existence. 

For many years engineers and physicists have been 
occupied with this problem; notably Ferry, Millochan, 
Mouchat and Tellier in France; Giintner and Althaus 
in Germany; and Langley, John Ericsson, and Willsie 
in America. These experimenters based _ their 
efforts either upon the use of lenses or mirrors to 
concentrate the sun’s rays upon a small surface, or 
upon the heating of fluids of a low-boiling point, with 
subsequent power generation from the vapor under 
pressure It has always been attempted to create 
vapor at high pressure, and then utilize this in the 
ordinary engine, but with the high temperatures in- 
volved, the losses by conduction and convection are so 
great that the power produced was of no commercial 
value. Where lenses or mirrors are used, the primary 
cost of the lenses, and the apparatus necessary to 
continuously present them toward the sun, have ren- 
dered them impracticable. 

Where fluids of low boiling point, such as ether, sul- 
phurous acid, and liquid ammonia were used, the re- 
sults were of little value by reason of the inherent 
inadequateness of these fluids as power generators. 

A sun-power plant, in order to be practicable, must 
possess, first, high efficiency; low cost of installation 
and maintenance; well-marked length of service; and 
should not require specially trained mechanics for its 
operation. 

In order to be efficient, it is not necessary that the 
plant generate continuously, inasmuch as the great 
value of such a plant lies in its use as an irrigation 
apparatus; it is only necessary that the plant run 
about: eight hours daily. It must, however, consist of 
units which may be assembled to produce a power 
plant of any required size, the larger the plant the 
greater the efficiency. It is entirely practicable to 
produce a sun-power plant in this manner up to 10,000 
horse-power and over. An ideal plant must be subject 
to little accident; hence, it must lie near the ground 
in order not to be affected by storms and winds. Each 
unit must be repairable without stopping the opera- 
tion; construction must be simple and easily under- 
stood by the ordinary steam engineer; and wear and 
tear must be reduced to a minimum. 

The first cost of a sun-power plant to be practical, 
and of commercial value, must be sufficiently low so 
that the interest on the investment does not make it 
unprofitable. This is the rock on which, thus far, all 
sun-power propositions were wrecked. It is not neces- 
sary that the cost of the sun heat absorber shall be 
as low as that of a steam boiler and fitting of the 
same power. The cost of the plant described herein 
is twice that of the ordinary steam-power plant of the 
same size. This price is sufficiently low, however, so 
that even if the extra interest is taken into considera- 
tion, the fact that after installation no fuel is required, 
is such an enormous advantage as to entirely offset the 
increased cost, and in addition cause great profits. 

Some ten years ago the writer became interested in 
the problem of obtaining power by absorbing the sun’s 


rays. It was found, by experiment, that if a vessel 
were so arranged that the sun’s rays could impinge 
-upon it, and if all heat losses by conduction, convec- 
tion and radiation were prevented by a theoretically 
perfect method of insulation, the temperature within 
the vessel would rise certainly to a thousand degrees 
Fahrenheit without any attempt being made to con- 
centrate the rays of the sun. For commercial pur 
poses it is impossible to secure any form of insulation 
which would even approach the theoretical Com- 
mercially, the main object is to produce practical 
power at a minimum cost, and this has been done by 
the use of well-known and cheap forms of heat insu- 
lation. 

Were no steam made in these vessels, as they are 
arranged in the present plant, the temperature therein 
would go up to 350 deg. F. in latitude 40 north, pos- 
sibly easily to 450 deg. F. near the equator. The pro 
duction of steam at atmospheric pressure, however, 
keeps the temperature in the vessels down to 212 de- 
grees; and whatever excess of heat is produced by the 
sun’s rays over and above that lost, is converted into 
steam, and may therefore be utilized. 

The experience of additional years will, no doubt. 
lead to designs considerabiy better than this first at- 
tempt on a commercial scale. Sun power must go 
through the same long and gradual course of develop 
ment that has brought other forms of mechanical 
power to the present high plane of efficiency, but the 
principle will remain fundamentally correct. 

With this idea in mind the first Shuman generator 
was built. It consisted of a wooden box covered by 
two layers of glass, between which was a small air 
space, and in the box was placed a miniature ether 
boiler. This apparatus was exposed to the sun’s rays, 
the ether distilled, and the amount of heat which 
might be absorbed was determined. As an experiment, 
a small toy engine was successfully run with this 
original apparatus. A second generator consisted of 
a 2-inch steam pipe 16 feet long, insulated at the bot- 
tom, and inclosed in a box covered by a double layer 
of glass. Here again ether was distilled, and the num- 
ber of heat units absorbed were determined. A third 
type of power plant was composed of a bed of water 
pipes properly insulated against heat loss, the unit 
being 18 x 60 feet, and the motor being an ether en- 
gine. With this apparatus 3% horse-power was ob- 
tained. With the knowledge so gained, the present 
generator, to be described below, was gradually 
evolved. 

The sun-power plant in iis present development con- 
sists of the absorber, a low-pressure steam engine, 
condenser, and auxiliaries. 

The absorber, in a general way, is composed of a 
series of units, each containing a flat metal honey- 
comb water vessel rectangular in shape, and resem- 
bling closely a large waffle. This vessel is inclosed in 
a flat wooden box covered with two layers of glass 
having a l-inch air space between them, and having 
the under surface of the box insulated against heat 
loss downward by a 2-inch layer of regranulated cork 
and two layers of water-proof cardboard. 

The boxes are mounted on supports which elevate 
them some 30 inches above the ground, and which 
permit them to be inclined perpendicular to the sun 
at the meridian. These adjustments of the inclina- 
tion need only be made about once in three weeks. 

Plane mirrors of cheap construction are mounted 
on two sides of the boxes in order that more rays 
of the sun may be absorbed and reflected upon the 
surface of the water vessel. This latter is connected 


at one end to a feed pipe from the water supply, and 
at the other end to a steam pix The steam pipes 
from the various units are connected -together and 
empty into a main 8 inches in diameter in the present 
plant, which conveys the steam to the engine 

The engine is a new type, low pressure, reciprocat 
ing steam engine of great steam economy Connected 
with it is a condenser of ordinary type and auxiliaries 
such as may be found in any condensing plant. The 
water from the condenser is pumped back into the 
absorber, thus insuring a continuous closed circuit 


whose only water loss is from accidental leakage 


which is carefully guarded against 


The power of this first plant is used for pumping 
water by means of a reciprocating steam pump of 
the ordinary type, and whenever thi un has shone 
during the past six weeks, this plant has pumped 
water successfully and practically rhe capacity of 
the present plant. in this latitude, is 3,000 gallons of 
water per minute, lifted to a height of 33 feet 

From actual tests made in Philadelphia in August 
1911, it was found that from the absorber of 26 bank 
of units, each containing 22 single units and havins 


a light absorptive area of 19,296 square feet and an 
actual area of 5,148 square feet, there could be de 
veloped during eight hours 4,825 pounds of steam 


The power produced was much lower than normai to 
the plant, as it was built for tropical use and wa 
entirely unfitted for commercial work in northern 
latitudes. 

It is found by observation that the steam generated 
in a sun-power plant is reduced largely by humidity 
and the presence in the air of smoke, haze, et It 
follows, then, that the efficiency will he greatly in 
creased when the apparatus is tested in a dry climate 


free from atmospheric impurities attendant upon 
proximity to a large city. The plant was set up a 
Philadelphia, not because it was considéred to be a 
commercial thing there, but because the necessary 

perimenting with a new plant thousands of miles from 
home would have been exceedingly expensive. Within 
a month or two this plant will be taken down and 


erected in Egypt. This can be conveniently done, as 
the entire heat absorber is practically portabls 
Again. the loss of heat by conduction and conver 
tion in northern latitudes is enormous. If the present 
apparatus is placed in an average air temperature of 
100 deg. F., such as obtains throughout all equatorial 
regions, it is safe to assume that the power will! be 


multiplied three-fold. 
Having described the mechanism of the sun-power 


plant, it remains to discuss the opportunities for its 
use. The immediate opportunities for sun power are 
in those regions in the tropics where the sun practi- 
cally shines throughout the year, and fuel is very ex 
pensive, coal costing in some localities $30 per ton 


There is room now for at least half a million horse- 
power in such tropical fields as the nitrate district of 


Chile, the borax industry in Death Valley, and for 
general purposes in places where the outside tempera- 
ture runs from 110 to 140 degs. F 

As an irrigation engine there is no limit to the 


i 
amount of power that can be practically uti 


lized 
and for this purpose the conditions need not be so 
very favorable as those mentioned above. Through- 
out most of the tropical regions sun power will pro 


very profitable in irrigation. One advantage of the 
sun power, or, in fact, of any condensing plant for 
irrigating purposes, is that the water used for the 
condenser costs nothing, as the main output of the 
engine can be passed through the condenser first be- 
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ina for distribution. 

The t Australia as, at one time, a fertile 

( evidel i by Tt fossilized trees Here 
Ss a i ol € 600 ! in each direction whicn 
During a drought there have 

bee! n eh one-third of the sheep raised on the 
died from thirst, causing great 

financial loss In this locality the sun shines with an 


an average daily 
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sorber in question is about double that of a first-class 
boiler plant of equal power 

The great economy occurs in the item of fuel. In 
districts especially suitable for sun power the cost of 
coal, or its equivalent, is usually very high, the price 
ranging generally from $10 to $30 per ton. To offset 
this, no fuel at all is required by the sun heater. 

In the matter of maintenance and repairs also the 
advantage lies with the sun power It is estimated 
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Front view of engine, auxiliaries and water pump. 


mperature t 140 degs F rhe ocva 
ional rair nourish the sparse vegetation necessary 
for sheep. which are watered from wells driven in the 
ground and imped, generally by horse power, very 
often bv hand. and ymetimes by means of fuel oil, 
which he time i eaches its destination, brings 
the coal equivalent up to some $20 per ton By build 
ing sun engines in this region, and pumping from the 
always present underground water which in this re 
gion lies at a depth of from 15 to 40 feet. this countr’ 
can b nad rrodu and iable 

Throughout Eastern India and Ceylon many thous 
ands of square miles of farm land can be improved 
thre ( 5 echanica igation Hand pumping 

nair , nt form of irrigation used 

In Egypt agriculture depends entirely upon irriga 
t'on furnish I he River Nile through its periodic 
overflow The English government built the Assuar 
Dam at an enormous expense, and widened the irriga 
ble area about half a mile on each side of the Nils 
hus adding greatly to the tillable portion of Egypt 
Of course. when t) N is in flood infinitely mors 
water than necessary furnished; but the demand 
is for a supply which can be depended on from dav 
to day, especially at se: ns of low water. This sup 
ply at present is furnished by the hand labor of some 
100.000 feilaheen who pump by means of the shadoof 
method One sun engine. such as is now erected ir 
Tacony. will do the vork of about a thousand of theses 
laborers 

Throughout Ar na Nevada, New Mexico and 
Southern California there is room for any amount of 
power for irrigating purposes alone These States 
show an average of 90 per cent sun light, and the 
cost of ‘ s practically prohibitive in most of this 

To summa e all of the above statements, it may 
be as d at 10 per cent of the earth’s land surface 

il eventually depend upon sun power for all me 
‘ nica yperations Given nexhaustible power 
wh s, of course, alwa obtainable from the sun 
and utilizing the nitrogen in the air for fertilizer in 
the for f nitrates and such compounds as calcium 
evanamis the human race will be enabled to draw 
directly n the ource of all life for power and sus 
t it 

A am it importance in the possi 
bilitic ; 1, genera rex if 7 nower is the cost of 
the ap i 

in the S an ft of sun-power plant, the engine 
conder ind auxiliaries are similar to those in daily 
se by steam plants, and may therefore be eliminated 
rom omparison: leaving the absorber and the or 


dinary steam boiler alone to be compared. !t is found 
cost of the sun-heat ab 


* thie time th nitial 


that the repairs should not be in excess of 5 per cent 
per year on the initial cost, inasmuch as the apparatus 
works at low temperature, while the ordinary boiler 
requires flue gases up to 2,500 degrees. This wear of 
the parts must manifestly be much greater in the 
latter form of power plant. 

Many parts of the sun-power plant, such as the 
metal heaters, piping, foundation and insulation, are 
practically everlasting, barring accidental breakage, 
the only item of repair being the wooden frames and 
glass covers; and it is found that after an installation 
of glass has once been tested out by the heat, and the 
badly annealed sheets replaced, the remainder will last 
for years. This was evidenced by the small 18 x 60 
feet heater in operation for three years in Philadel- 
phia. There was a replacement of about 10 per cent 
necessary during the first three weeks; thereafter the 


heater ran three seasons and only two or three sheets 


of glass needed replacement, these being accidentally 
broken. 

There is now being tested out a celluloid-like ma- 
terial having all the necessary properties of glass and 
“being flexible and capable of manufacture in large 
sheets. The use of this substance will not only greatly 
reduce the cost of installation of sun-power plants, but 
will make repairs a factor of but slight importance. 

It may also be said that the large area covered by 
the sun-power plant would add greatly to the expense, 
but inasmuch as these plants are intended for use 
where the cost of land is very low, such criticism is 
not valid. 

The future development of solar power has no limit. 
Where great natural water powers exist, sun power 
cannot compete; but sun-power generators will, in the 
near future, displace all other forms of mechanical 
power over at least 10 per cent of the earth’s land 
surface; and in the far distant future, natural fuels 
having been exhausted, it will remain as the only 
means of existence of the human race. 


The Current Supplement 
HE rumor of the birth of synthetic rubber makes 
us look with renewed interest at those industries 
in which India rubber is worked up into various 
articles. A review of the Present Status of the Rub- 
ber Industry forms one of the principal topics in the 
current SuPPLEMENT, No. 1865.—The fifth instalment 
of Prof. Turner’s article on The Great Star Map con 
tinues his discussion of the subject of star positions. 
The length and character of wood fibers is a subject 
of interest both to the botanist and to those who 
carry on industries using wood as a raw material. 
The subject is discussed in a brief illustrated article. 
Every now and again a seemingly new disease be- 
comes fashionable. A case of this kind is appendi- 
citis, which for some years past has sprung into re- 
markable prominence. The question naturally arises, 
is it really a new disease, or if not, how came it to 
escape our notice until recently? The discussion of 
this question by a French physician has appeared in 
Cosmos, and is reproduced in this paper.—A striking 
new development, along the lines of Lodge’s classical 
experiments on Fog Dissipation, comes to us from 
California, where Prof. Cottrell has _ successfully 
applied electricity for the precipitation of fumes oc- 
curring in manufacturing processes. The report of 
his work, abridged from the Journal of Industrial 
Chemistry, is incorporated in the current issue.— 
The economies resulting from the use of lifting mag- 
nets in foundries are expounded by H. F. Stratton.- 
A simple electroplating apparatus is described.—A. 
Emerson tells of a newly discovered portrait of Con 
stantine the Great.—Two short articles are devoted to 
phases in the plant industry, the one on the recovery 
of useful products from willow bark, the other on a 
device for testing cereals for their resistance to dis- 
ease.—The second instalment of F. P. Valentine's 
valuable paper on Problems in Telephone Traffic En- 
gineering appears in this issue. 

















Safety valve blowing off at one-half pound above atmosphere. 


PRESSING THE SUN INTO SERVICE 
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The Sitter Viaduct 
A Remarkable Swiss Engineering Work 


By the Paris Correspondent of the Scientific American 
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The Sitter viaduct—view looking toward the tunnel. 
A GREAT SWISS ENGINEERING WORK 
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Abstracts trom Current Periodicals 


Phases of Science as Other Editors See Them 


Our Backwardness in Invention 


cently reprinted from Engineering News 


Ww rece [ 
some comments on the encouragement of in- 


vention in Europe and the discouragement of inven- 

by the large corporations of this country. As 
the result of a rather lively letter written by Mr 
William Kent, of Montclair, N. J., to the Engineering 
News, the editor. of that paper takes up the subject 


again in reply to the Engineering News statement 


tha We are to-day something like five years behind 


Germany in iren and steel metallurgy,” Mr. Kent gives 
a list of improvements which have been made in blast 
furnaces, steel works, hoisting and conveying appa- 
ratus, foundry machinery, gas-producers, rolling mills, 
and machine tools 

The Engineering News recurs again to our back- 
wardness in adopting the Diesel engine. “Notwith- 
standing the fact that the basic patents have expired 
so that any concern may build it, only a single firm 
n the United States to-day is selling Diesel en- 
gines,” says the Engineering News and even this 
oncern jis not yet on a basis to push them on the 


market in competition with other machines. 

“In oil engines, the principal business in the United 
States has been done by a German concern manufac- 
turing an engine invented in England. In the develop- 
ment of gas-producers and suction gas engines most 
of the work done in this country has followed after 
the pioneer work done on the other side; and, not- 

thstanding the great stimulus to the use of the gas 
engine afforded by our stores of cheap natural gas, 
the internal combustion engine for power purposes is 
iar more largely used abroad than here.” 

On the subject of the steel and iron industry, and 
the advance made by Germans, the Engincering News 
has this to state ‘It is perfectly well known that 
the blast furnace gas engine was fully de- 
veloped and in successful commercial use in Europe 
ebout five years before it was taken up here.” Our 
contemporary goes cn to say that eleven years ago 
blast furnace gas engines were in use in WBurope, 
which was about four years before the first blast 
furnace gas enginés were installed at the Buffalo 
works of the Lackawanna Steel Company, cited by 
Mi Kent as an example of American up-to 
dateness 

in the electrical manufacture of steel, Engineering 
News points out that European inventors did the 
pioneer work, and that electric smelting furnaces were 
in ‘extensive commercial use in Germany before Amer- 
ican inventors thought it worth their while to take up 
this new invention 

“The pioneer American steam turbine inventor, Dow, 
lacked the commercial knowledge to make his inven- 
tion a commercial! success, nor was he able to secure 
capital to develop it. So the honors for pioneer work 
zo to De Laval, the Swedish engineer, and to Parsons, 
the Englishman, while Curtis, another Englishman, 
and Rateau, a Frenchman, and Zoelly, a Swiss, and 
Riedler and Stumpf, in Germany, are the engineers 
who have won distinction in the later development of 
the steam turbine 

‘As for the multi-stage centrifugal pumps and blow- 
ers, these were in extended and successful use abroad 
years before they were taken up in the United States 
France developed the automobile far ahead of either 
ingland or America. Telferage was originally in- 
vented by an English professor of engineering. 

“As for pioneer inventions in the railway field, the 
most important developments of the past five years in 
this country in locomotive design have been the 
Mallet locomotive (invented by the French engineer, 
Antoine Mallet, in 1888), and the use of superheated 
steam, for which credit must be given to the German, 
Schmidt.” 

In the opinion of our contemporary, “The United 
States no longer leads the world in the race for in- 


vention; but it is better te know the truth than to 


elude ourselves with false pretensions to supremacy 

And now, as to the reasons why this country no 
ionger lead it is not because American engineers 
and inventors are less ingenious or less progressive 
than those of other countries, though it may well be 
that the thorough work done by the German technical 
schools gives them some advantage in the development 
of inventions requiring a high degree of scientific 
knowledge 

We said in our former issue, and we now repeat, 


that the main reason, in our opinion, is that under 
the present organization of American manufacturing 
industry, invention and innovation is discouraged 
And this opinion is based, 


rather than encouraged 


vot alone on knowledge of the actual experience of 
iumerous American inventors and engineers, but on 
the frank statement of officers connected with some 
of our large industrial corporations. 

“We could cite the case of an American inventor 
who, after vainly endeavoring to secure capital for 
his work 1n his native country, went to England and 
won fortune, fame and honor. Another particularly 
pertinent example is the Gray beam mill, cited by our 
cerrespondent above as an example of American su- 
premacy in pioneer inventions. 

“The facts are that the inventor of the Gray mill 
for rolling wide-flange I-beams, after developing his 
invention and actually demonstrating its merits, was 
unable to market his invention with our excellent 
steel magnates. They were not obliged to have his 
invention. They were making money by the cartload 
in consolidation and promotion and stock market 
manipulation. Why should they bother with such a 
trifle as an improved system of rolling beams? 

“Mr. Gray therefore went abroad, and the Belgium 
steel plant at Differdingen promptly took up his in- 
vention and developed a large and profitable business 
thereby. Returning to America after this success 
abroad, Mr. Gray was even then unable to secure a 
favorable hearing from the steel mill managers, whom 
Mr. Kent praises so highly. It was not till the Belgian 
p'ant had been rolling Gray beams for five years that 
Mr. Schwab took it up at Bethlehem. This former 
Stee] Corporation president, engaging in a strenuous 
campaign of competition, may, perhaps, for this rea- 
son, have been more receptive to new ideas. At any 
rate, the success of the ‘Bethlehem beams,’ and the 
tardy imitation of these shapes by other American 
steel mills, justifies his venture and proved the ultra- 
conservatism of those managers who, years before, 
rejected the Gray rolling process. 

“We are well aware that the huge industrial com- 
bination has some advantages in undertaking the de- 
velopment of new inventions over the small concern. 
We are aware that some of our trusts do maintain 
research departments and it is currently said that one 
important use of these departments is to defeat the 
independent inventor and discourage the undertaking 
of original invention in the field which the trust aims 
to control. We are well aware, too, that there are 
numerous lines of labor-saving machinery which have 
been developed in the United States, but not abroad. 
because of the great difference in wage scales here 
and there. All this has nothing to do with ouf con- 
tention that the United States has lost its supremacy 
as a field for the development of pioneer inventions, 
and that in the race of international competition we 
are falling behind because of the attitude of the trusts 
toward inventive progress.” 


A New Material for Safes Which Resists the 
Oxy-acetylene Blow-pipe 
ean makers and safe breakers are engaged in a 
J contest similar to that of the makers of guns and 
armor plate. Safe breakers’ methods have lately been 
much improved, especially by use of the so-called auto- 
genous welding process which makes it possible to 
penetrate iron and steel plates of great thickness in 
a short time by means of the oxy-acetylene flame. 
This advance in criminal practice has produced corre- 
sponding improvements in the construction of safes 
and vaults. Lately the well-known armor plate mak- 
ers, the Krupps of Essen, have produced a new ma- 
terial which is especially suitable for the protection 
of safes and vaults, as, according to a note in the 
journal Autogene Metalbearbeitung, it cannot be fused 
or penetrated by the oxy-hydrogen, or oxy-acetylene 
burners now in use, or at least it offers so great a 
resistance to fusion that an inordinately long time 
and enormous quantities of gas are required. The 
material is a variety of cast steel which is extremely 
hard and resists the best boring tools, so that it affords 
security also against mechanical forcing In order 
to make a hole 80 millimeters (3.2 inches) in a plate 
of this material, 40 millimeters (1.6 inches) thick, 
with the oxy-acetylene burner, from 6 to 14 hours 
time, from 2,750 to 4,550 gallons of oxygen and from 
2.500 to 3,700 gallons of acetylene are required, accord- 
ing to the results of a number of experiments. The 
average safe breaker has not so much time or so 
much gas at his disposal. One of the steel cylinders 
in which compressed gases are transported contains 
about 1,400 gallons of (uncompressed) gas and weighs 
about 150 pounds. According to the most favorab!e 
results given above, at least four such cylinders would 
Se required and their transportation, in addition to 


that of the other apparatus needed, is a task to stagger 
the boldest safe cracker. The extraordinary hardness 
of the plates opposes no serious obstacle to working 
them in the shop, as the rivet holes required can be 
made directly in the casting or they can be bored in 
softer steel parts especially provided for that purpose. 
The only defect of the plates is the present impossi- 
bility of making them thinner than 1.6 inches. It 
appears not improbable that this difficulty will be over- 
come, for only a year ago it was impossible to make 
the plates of less thickness than 6 inches, in which 
condition, of course, they were practically useless for 
the construction of safes and treasure vaults 


Heredity in Potatoes 

N the first number of The Journal of Genetics, a 

new journal devoted to problems in heredity, Dr 
R. N. Salaman gives some resulis of a prolonged 
study on the inheritance of certain characters in the 
common potato (Solanum tuberosum). 

Mendelian behavior was found in the sterility of 
the pollen in certain varieties, the sterility being 
dominant. Most of the experiments related, however, 
to the tuber. In regard to length, the tuber behaves. 
in inheritance, like the stem of the pea plant. The 
long type is dominant over the short. That is, where 
two varieties were crossed, one having short round 
tubers and the other long tubers, all the potatoes of 
the next generation were of the long type. But on 
breeding these hybrids by self-fertilization, the follow 
ing generation gave three plants with long tubers to 
one plant with short tuber, in the typical Mendelian 
fashion. The long tuber has more “eyes,” which the 
author considers equivalent to nodes. 

In some potatoes the eyes lie rather deep in the 
tuber, while in others they are near the surface, or 
quite on the outside. When these two characters are 
brought together in fertilization, the deepeye char- 
acter is dominant over the other. 

The color of the tuber depends upon the amount of 
the pigment “anthocyan” present in the cell-sap of 
the superficial cells of the tuber, and varies from red 
to deep violet. On analysing the results of the ex 
periments, it appears that there are three distinct 
factors that have to do with the color appearance of 
a potato. These are (1) a factor for redness, (2) one 
the purple or violet, and (3) a color “developer.” 
Without this third factor no color appears at all 
The other factors determine the character of the 
cclor. The purple appearance depends upon the 
presence of all three factors; this is dominant over 
the red, and this in turn is dominant over the white, 
or absence of pigment. 

In the study of another species of potato (Solanum 
etuberosum) for comparison, Mr. Salaman found some 
curious results. In this species whiteness of tuber 
was dominant over pigmentation, roundness was dom- 
inant over long form, and superficial eyes dominant 
over deep-set. In all three respects this species is 
just the opposite of our garden variety 

Incidentally it was observed that the sterile individ- 
uals in every culture were much more resistant to 
the potato-rot (Phytophthora infestans) than the ones 
bearing fertile pollen. This is a mater of great prac- 
tical importance, since it may be possible to establish 
a race quite immune to this disease. As the sterile 
individuals are dominant, this resistance would ap- 
pear to be of a different type from the resistance of 
wheat to the wheat-rust (Puccinia graminis) which 
was found to be recessive in the Cambridge experi- 
ments. It is a simpler matter to establish a race 
bearing recessive characters, but it may be possible to 
find a combination of characters in a potato that will 
include immunity to the rot. 


The Cost of Substituting Steel for Wooden 
Cars 


CCORDING to an estimate in the Railway Age 
4 AGazette, the cost of substituting stee] cars for the 
present wooden cars is estimated at about $630,000,- 
000. At the beginning of this year there were about 
3,000. passenger cars in service in this country, built 
of all steel construction. The total number of pas- 
senger coaches is about 54,600 so that the number of 
steel cars is about 5.3 per cent of the total. Of the 
ears constructed during the present year, 62 per cent 
will be all-steel construction, so that at the end of this 
year fully 9.3 per cent of all passenger cars will be 
of steel, while 3.5 per cent have steel under-frames. 
The percentage of wooden cars in service has dropped 
in the last three years from 982 to 87.2 per cent. 
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Correspondence 


[The editors are not responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.| 


Free Ships vs. Discriminatory Duties 
To the Editor of the Screntiric AMERICAN: 


The statement that the United States pays from 
$200,000.000 to $300,000,000 to foreign steamship lines 
for carrying passengers, freight, and mails is correct, 
with the sum nearer the $300,000,000 mark. 

It is an economic fact also that under present con- 
ditions it is cheaper to pay foreign steamship lines 
for performing these services than to attempt it with 
American-built tonnage aided by subsidies or discrim- 
inatory duties. 

Such a state of affairs is, in the long run, detri- 
mentaf to all American interests. In the case of two 
European nations, if not three, their mercantile fleets 
are practically dependent on American traffic for ex- 
istence. Our present system keeps alive our sea rivals 
and hinders the development of our export trade. 

That the United States should be restored to their 
old position in the deep-sea trade, is imperative from 
a political as well as from an economic standpoint. 
Without an adequate merchant marine as an auxiliary 
to our navy, our battleship fleet is like a hull with- 
out an engine—only half equipped for its work. 

We have a big navy, and it is growing larger all 
the time, yet it is as dependent to-day on foreign 
built and owned steamers for transports, colliers, etc., 
as it was when the Spanish war broke out. The 
United States paid some $20,000,000 or more then for 
the obsolete tonnage that foreigners dumped on Uncle 
Sam. 

The views of Mr. Bowles, formerly an admiral of 
the United States navy, now president of the Fore 
River Ship Building Company, are entitled to great 
respect. 

His company is building the two battleships for the 
Argentine navy, and it has turned out some high-class 
coast freighters. His statement, therefore, “the ex- 
perience of sixty years of ‘free trade’ in ocean trans- 
portation conclusively shows that it is not profitable 
to American capital under present conditions, and re- 
quires protection or some form of government aid or 
subsidy,” merits marked consideration. 

Mr. Bowles seeks to overcome conditions of “free 
trade” which exists in the deep-sea trade by the ap- 
plication of “protective principles:” 

“First, by mail compensation such as is provided 
for under the ocean mail act of 1891 and which is stil! 
in effect. 

“Second, the remission of the head tax of $4 when 
immigrants arrive in the United States in American 
registered steamers. 

“Third, by discriminatory duties applicable to 
American-built steamers of all types. A reduc- 
tion of 5 per cent on all goods on which the ad valorem 
duties exceed 41 per cent, and on all goods under 41 
per cent or free the importer shall receive an im- 
porter’s certificate available only for the payment of 
duties at the custom house and equal in value to 2.05 
per cent of the value of the goods so imported.” 

The mail compensation act is still in effect, but it 
has done little good so far; it could be made of value 
in establish‘ng new lines if American capital were 
generally employed in ocean shipping under the 
American flag. 

The second proposition: the remission of the head 
tax of $4 when immigrants arrive in American steam- 
ers. It should be amended by establishing a stamp 
tax of $4 on all outward emigrant tickets, the same 
to be remitted in case the passenger sails on an 
American steamer. 

Foreign governments do not hesitate to legislate to 
make the emigrant traffic a source of profit to the 
State and to the upbuilding of their merchant marine. 

Third: The discriminatory duty. This is highly ob- 


jectionable. The refund to the steamer or the im- 
porter wouid run from $2.25 per ton on sugar to $4.50 
on a ton of coffee. 

These articles, as well as hides, flax, fruits, fibers, 
are imported in cargo lots. An American steamer 
operated under such discriminatory duties would earn 
approximately 50 to 100 per cent more than a foreign 
steamer in the same trade. Under such conditions the 
American steamer would control the traffic in such 
commodities, and the control of the import would carry 
with it the control of the export, and subject exporters 
to such rates of freight as the traffic would bear. 

It would almost to a certainty create a monopoly 
in the deep-sea trade as effective as now exists in 
the coastwise. ; 

Although the United States have never tried the 
policy of “free ships” for upbuilding our merchant 
marine, the advocates of subsidy and discriminatory 
duties have always denounced it as a fallacy; yet 
those nations which have adopted it, are the most 
progressive and successful ship-owning nations. 

For over one hundred years our shipbuilders have 
been shielded from the competition of foreign build- 
ers; this has resulted in developing our coastwise and 
lake shipping, but it has steadily lost us the deep-sea 
foreign trade till it is now practically extinct. In 
justification of this, it is stated that it costs from 
40 to 50 per cent more to build steamers of the same 
size in American yards than in foreign. This would 
seem to indicate that the American prices are ex- 
cessive. 

It is also true that shipbuilding material may be 
imported free if used in building American steamers 
engaged in foreign trade. This privilege, however, is 
so hedged about with restrictions as to be practically 
valueless. 

“Shipbuilder’s (American) labor costs are 70 to 100 
per cent more than the foreigner.” 

This is also equally true of labor engaged in making 
everything, from needles to automobiles, ship plates, 
and rails. Yet we are constantly exporting a greater 
quantity of all kinds of these and other manufactured 
goods every year. And if the American scale of wages 
can be paid on American goods sold in foreign mar- 
kets in competition with goods of foreign manufacture, 
it would not be unreasonable to expect that our ship- 
builders could compete with the foreign builder on 
steamers built for foreign trade only. 

In the case of the two battleships being built for 
the Argentine government, it was done. The contract 
was secured in competition with foreign competitors, 
and it is to taken for granted that the labor employed 
in building these ships receives the American wage 
scale. 

It is stated that to build the hulls of the battle- 
ships costs more in the American yards, but that 
Americans can turn out big guns and armor plates so 
much cheaper than can the foreigner, that the total 
cost of building in American yards is less than the 
fcreigner’s price. 

It is something to be proud of—to be able to build 
armor and big guns cheaper than can European con- 
cerns; and as this is the case, it is somewhat difficult 
to see why steamers cannot likewise be built cheaper 
in American yards. The labor in gun and armor 
making is as well paid as labor employed in ship- 
building. A few years ago Krupp offered armor plate 
to the United States at much under the American 
prices. Now apparently American makers can under- 
sell Krupp. 

Justification for denying American registration to 
foreign-built, American-owned tonnage is that it costs 
more to operate the foreign-built unucr the American 
flag and that Americans would not avail themselves 
of the privilege. 

Congress has been petitioned to pass such a Dill, 
and assurances were given that on its passage a fleet 
of modern fast boats would be enrolled under the 
American flag for foreign trade. Yet Congress hesi- 
tates to pass such a measure, although no American 
interest could be injured in any way. 

Another stated objection to the admission of “free 


ships” is that “the admission of foreign-built steamers 
would kill the art of shipbuilding in the Unitea 
States.” Well,. as far as building for the foreign 
trade is concerned, it is dead now. It is some years 
since any steamers were built for trans-Atlantic trade, 
and the few built in the last decade were in many 
cases put under foreign flags and are now operated 
between European and American ports. 

Holland, Norway, Sweden, Belgium, are countries 
with a small population and but little natural re- 
sources, yet owing to their free-ship policy they hav 
fleets of merchant steamers that trade in every quar 
ter of the giobe. 

Up to 1849 England had navigation laws similai 
to those of the United States. In that year they 
were repea'ed, and with their passing England's ship- 
ping began to expand till to-day she is far and away 
the most important shipping nation in the world. 

Germany took pattern by England and also passed 
a free-ship measure which is sti!l in effect. and her 
merchant marine began to expand; she has continued 
the policy of allowing German citizens to buy or 
build steamers in the cheapest market, granting Ger- 
man registration, to this day. In addition, all ship- 
building material is admitted free of duty into Ger 
many. 

This policy has placed her second among the ship 
ping nations of the world, and it has aided the de 
velopment of her shipyards; they have kept pace 
with the growth of the German tonnage. and to-day 
vie with England in turning out the largest and fast 
est steamers afloat. 

France is the one European country that stands out 
pre-eminently as a believer in bounties for shipbuilders 
and subsidies for tonnage. Her policy has been in 
effect for years; she pays enormous sums annually in 
aid of her merchant marine, yet it is a negligible 
factor as compared with England and Germany, and 
hardly compares with many of the smaller countries 

The freight rates on French ships are higher than 
on tonnage of countries not subsidized, and tonnage 
of other countries has no difficulty in competing with 
the French, even to the ports of France 

The policy of subsidy and bounty followed by 
France may induce the building of steamers, but it 
does nothing to advance trade and commerce. 

For our foreign trade we need a merchant marine 
and to secure it we should have “free ships.” It is 
pointed out by Admiral Bowles that to move one- 
third of our present foreign commerce, it would re 
quire ten years to build the necessary steamers—and 
the Panama canal is to be opened in 1915; possibly in 
1913 according to Col. Goethals. At the outside, less 
than four years from now steamers will be using this 


canal. 
A free-ship bill is the solution of the American 
merchant marine. It can do no harm to any American 


interest. Our yards build no tonnage for the foreign 
trade; even if they could compete to-day, they could 
do no more than keep pace with the ever-increasing 
demand for tonnage. 

If it is necessary to subsidize to keep our shipyards 
going. let it be for steamers of the highest class and 
of high speed—20 knots at least; steamers that will 
be of value in case of war, and that can deliver mails 
and passengers to South American ports in quicker 
time than is now possible. Such steamers will do 
something to stimulate travel and intercourse be- 
tween the nations of South America and the United 
States. 

The great lines of traffic are operated by steamers 
of moderate speed and low cost of operation, and 
until we can build steamers of such a type as cheaply 
as foreign builders, Americans shou!d be allowed to 
buy foreign-built steamers with the privilege of Amer 
ican registration, to ply in foreign trade only. With - 
the passage of such a bill, tonnage under the Ameri 
can flag would rapidly increase and our commerce 
correspondingly expand, and not the least important 
benefit to follow, will be that our battle fleet will 
have an ample supply of colliers and transports 

Chicago, III. CHARLES DePESEF. 








Oil as a Locomotive Fuel 

HE advent of fuel oil has become an important 
factor in railway locomotion. It is estimated by 
the United States Geological Survey that from 20,000,- 
000 to 25,000,000 tons of coal per annum are replaced 
by oil, and a large part of this is used by locomotives. 
In this connection there is interest in a statement 
which will appear in the forthcoming petroleum re- 
port of the Geological Survey showing the extent to 
which oil is used as a Jocomotive fuel. The author of 
this report, David T. Day, computes the total length 
of railway lines operated during 1910 with petroleum 
as a fuel to be 21,075 miles, a trackage practically 
equivalent to that of five transcontinental lines stretch- 


ing acress the United States from ocean to ocean. 
The number of barrels of fuel oil used by the railroads 
(42 gallons per barrel) was 24,526,883. This includes 
768.762 barrels used by the railroads as fuel other 
than in locomotives. The total number of miles run 
by oil burning engines during the year was 88,318.947. 
This would have carried one engine or train around 
the world approximately 3,530 times. . 

The advantages of oil as locomotive fuel over coal 
have been ‘stated by Eugene McAuliffe as many. They 
include decreased cost of handling oil from cars to 
engines, with practically no loss by depreciation due 
to such handling; evaporation losses suffered by coal 
as not applying to oil; saving of time at terminals for 


engine cleaning and providing increased mileage per 
engine, the oil capacity of the tender being about 150 
per cent of that of coal; freedom from physical failure 
of firemen in extreme hot weather; delivery of oi! 
being unaffected by labor conditions, the coal situa 
tion necessitating in some instances heavy storage at 
great expense; greater cleanliness in handling all 
passenger trains, lack of smoke and immunity from 
right-of-way forest fires. 

The expense of equipping the average locomotive to 
burn oil is about $800, and the cost of large steel 
storage tanks is about 25 cents per barrel: but the 
necessary terminal facilities for handling oil cost 50 
per cent less than the amount required to handle coal. 
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| top half of casipgs ie removed, showing two rotors, Each rotor consists of 25 disks 3g-inch thick by 18 inca diameter, The steam enters at the periphery, and flows in spiral paths to exhaast at the center of the 
The dr tarbine is to the left, the brake tarbine to the right. Between them is a torsion spring, The steam inlets are on opposite sides on the two rotors; the driving rotor moving clockwise. 
The torsio f the spring is antomatically shown by beams of light and mirrors and the horse-power is read off a scale, At 9,000 revolutions per minute, with 125 ponnds at the throttle 
| free exhaust. this tarbine develops 200 horse-power, It weighs two pounds per horse-power. 
The Tesla turbine testing plant at the Edison Waterside Station, New York. 
4 os 
he I esla Steam I urbine 
JAC w Cc 
The Rotary Heat M Reduced to Its Simplest Terms 
re otary eat .Viotor eqauced TO S Simples erms 

[ l will interest the readers of the Screntivic AMERI- output of 200 horse-power from a single-stage steam 
‘ know t Nikola Tesla. whose reputation turbine with atmospheric exhaust. weighing less than 
must, naturally, stand upon the contributions he made 2 pounds per horse-power, which is contained within 
to electrica ngineering when the art was yet in its a space measuring 2 feet by 3 feet, by 2 feet in height, 
ompara infancy, is by training and choice a m« and which accomplishes these results with a thermal 
chani engines with a strong leaning to that branch fall of only 130 B.T.U., that is, about one-third of the 
of it which is covered by the term “steam engineer total drop available Furthermore, considered from 
ing.” For several years past he has devoted muck of the mechanical standpoint, the turbine is astonishingly 
his attention to improvements in thermo-dynamic con simple and economical in construction, and by the 
version, and the result of his theories and practical very nature of its construction, should prove to pos- 
experiments is to be found in an entirely new form sess such a durability and freedom from wear and 
of prime movers shown in operation at the Waterside breakdown as to place it, in these respects, far in 


station of the New York Edisen Company, who kindly 
placed the facilities of their great plant at his disposal 


nz on experimental work 


= 


By the courtesy of the inventor, we are enabled to 
publish the accompanying views, representing tie 
testing plant at the Waterside station, which are the 
first photographs of this interesting motor that have 
yet been made publi 
The basic principle which determined Tesla’s inves 
tizatior was the well-known fact that when a fluid 
(steam, gas or water) is used as a vehicle of energy 
the highest possible economy can be obtained only 
when the changes in velocity and direction of the 
movement of the ftuid are made as gradual and easy 
possible In the present forms of turbines in which 
the energy is transmitted by pressure, reaction or 
npact 1S n the De Laval, Parsons, and Curtiss 


es, more or less sudden changes both of speed and 


dire n are involved, with consequent shocks, vibra- 
tion and destructive eddies. Furthermore, the intro 
luction piston blades, buckets, and intercepting 
devices 6f this general class, into the path of the 
fluid involves much delicate and difficult mechanical 


construction which adds greatly to the cost both of 
production and maintenance 
The desiderata in an ideal turbine group themselves 
under the heads of the theoretical and the mechanical 
The theoretically perfect turbine would be one In 
hich the fluid was so controlied from the inlet to the 
ts energy was delivered to the driving 


A 


aft with the least possible losses due to the mechan- 
mployed. The mechanically perfect tur 
ne would be one which combined simplicity and 
heapness of construction, durability, ease and rapidity 
repairs, and a small ratio of weight and space o 
ipied to the power delivered on the shaft. Mr. Tesla 
naintains that in the turbine which forms the subject 
of this article, he has carried the steam and gas motor 
a long step forward toward the maximum attainable 
efficiency. both theoretical and mechanical. That these 
claims are well founded is shown hy the fact that in 


the plant at the Edison station, he is securing an 














This little pump, driven by a motor of ,, horse-power, is here show: 
delivering 40 gallons of water per minute against a 9-foot head, 


The turbine used as a pump. 




















Thix view shows one compiete high pressure anit, with the steam 
throttle above, and below it the reversing valve and the compact 
turbine, Note the many gayes ased in the tests. 


A 200-horse-power high-pressure turbine. 


advance of any type of steam or gas motor of the 
present day. 

Briefly stated, Tesla’s steam motor consists of a set 
of flat steel disks mounted on a shaft and rotating 
within a casing, the steam entering with high velocity 
at the periphery of the disks, flowing between them in 
free spiral paths, and finally escaping through exhaust 
ports at their center. Instead of developing the energy 
of the steam by pressure, reaction, or impact, on a 
series of blades or vanes, Tesla depends upon the fluid 
properties of adhesion and viscosity—the attraction of 
the steam to the faces of the disks and the resistance 
of its particles to molecular separation combining in 
transmitting the velocity energy of the motive fluid to 
the plates and the shaft. 

By reference to the accompanying photographs and 
line drawings, it will be seen that the turbine has a 
rotor A which in the present case consists of 25 flat 
steel disks, one thirty-second of an inch in thickness, 
of hardened and carefully tempered steel. The rotor 
as assembled is 3% inches wide on the face, by 18 
inches in diameter, and when the turbine is running 
at its maximum working velocity, the material is 
never under a tensile stress exceeding 50,000 pounds 
per square inch. The rotor is mounted in a casing 
D, which is provided with two inlet nozzles, B 
for use in running direct and RB’ for reversing. Open- 
ings C are cut out at the central portion of the disks 
and these communicate directly with exhaust ports 
formed in the side of the casing. 

In operation, the steam, or gas, as the case may be, 
is directed on the periphery of the disks through the 
nozzle B (which may be diverging, straight or con- 
verging), where more or less of its expansive energy 
is converted into velocity energy. “When the machine 
is at rest, the radial and tangential forces due to the 
pressure and velocity of the steam cause it to travel in 
a rather short curved path toward the central exhaust 
opening, as indicated by the full black line in the 
accompanying diagram; but as the disks commence to 
rotate and their speed increases, the steam travels in 
spiral paths the length of which increases untii. as 
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jinches of vacuum, the results obtained in the 
| present high-pressure machine indicate that the 
;}compound unit would give an output of 600 
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in the case of the present turbine, the particles of 
the fluid complete a number of turns around the 
shaft before reaching the exhaust, covering in the 
nieantime a lineal path some 12 to 16 feet in 
length. During its progress from inlet to exhaust, 
the velocity-and pressure of the steam are reduced 
until it leaves the exhaust at 1 or 2 pounds gage 
pressure. 

The resistance to the passage of the steam or gas 
between adjoining plates is approximately proportion- 
ate to the square of the relative speed, which is at 
a maximum toward the center of the disks and is 
equal to the tangential velocity of the steam. Hence 
the resistance to radial escape is very great, being 
furthermore enhanced by the centrifugal force acting 
outwardly. One of the most desir- 
able elements in a perfected turbine 


high efficiency when we consider that the heat-drop, 
measured by thermometers, is only 130 B.T.U., and 
that the energy transformation is effected in one 
stage. Since about three times this number of heat 
units are available in a modern plant with super- 
heat and high vacuum, the above means a consump- 
tion of less than 12 pounds per horse-power hour in 
such turbines adapted to take up the full drop. 
Under certain conditions, however, very high ther- 
mal efficiencies have been obtained which demon- 
strate that in large machines based on this prin- 
ciple, in which a very small slip can be secured, the 
steam consumption will be much lower and should, 
Mr. Tesla states, approximate the theoretical mini- 
mum, thus resulting in nearly frictionless tur- 


AS) 
while all the coal which had been mined prior to 
1895 was 3,138,174,119 tons. 

Incredible as it may seem, at the present rate of 


increase the ten-year period between 1905 and 1915 
will show a production greater than all the coal mined 
in the United States prior to 1905. In 1850 the pe 
capita production of coal was a little over one-fourth 
of a ton. In 1870 the per capita production had in 
creased to nearly. one ton; in 1890 it was 214 tons 
in 1900 it was 3% tons, and in 1910 with the popula 
tion of 91,972,266 the production was nearly 5% tons 
for each person. 

Last year 725,030 men mined coal in the United 
States. The great coal production record of 1910 was 
made in spite of a series of labor strikes participated 





is that of reversibility, and we are 
all familiar with the many and fre- 
quently cumbersome means’ which 
have been employed to secure this 
end. It will be seen that this turbine 
is admirably adapted for reversing, B 
since this effect can be secured by 
merely closing the right-hand valve 
and opening that on the left. 

It is evident that the principles of 
this turbine are ‘equally applicable, 
by slight modifications of design, for 
its use as a pump, and we present a 
photograph of a demonstration model 
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which is in operation in Mr. Tesla’s y 








Sectional views. 





Spiral path of steam. 


in by 215,640 men The loss in 
wages alone amounted to nearly 
$30,000,000. 

The quantity of coal used _ for 
making coke in the United States 


for metallurgical 
187,450 tons This is additional to 
by-product coke 
manufacture, 
The total production of coal in the 
United States at the 


was 8,243,351,259 


purposes Was 


produced in gas 


close of 1910 
short ton rhis 
plus the estimated loss incident to 


mining makes a total exhaustion of 








an electric motor of 1/12 horse-power, 
delivers 40 gallons per minute against 
a head of 9 feet. The discharge pipe 
leads up to a horizontal tube provided with a wire 
mesh for screening the water and checking the eddies. 
The water falls through a slot in the bottom of 
this tube and a‘*ter passing below a baffle plate flows 
in a steady stream about 3{ inch thick by 18 inches 
in width, to a trough from which it returns to the 
pump. Pumps of this character show an @fficiency 
favorably comparing with that of centrifugal pumps 
and they have the advantage that great heads are ob- 
tainable economically in a single stage. The runner is 
mounted in a two-part volute casing and except for 
the fact that the place of the buckets, vanes, etc., of the 
ordinary centrifugal pump is taken by a set of disks, 
the construction is generally similar to that of pumps 
of the standard kind. 

In conclusion, it should be noted that although the 
experimental plant at the Waterside station develops 
200 horse-power with 125 pounds at the supply 


Details of turbine. 


bine transmitting almost the entire expansive energy 
of the steam to the shaft. 


Some Striking Coal Facts 
AST year the United States mined 501,596,378 
short tons of coal or nearly two-fifths of the year’s 
total production for the world. This coal would load 
a train stretching back and forth across the United 
States from the Atlantic to the Pacific 33 times—a 
train approximately 100,000 miles long. Eleven years 
ago the United States for the first time surpassed 


ono 7 


jreat Britain with a production of 253,741,192 tons, 


only a little more than half of.last year’s output. 


The mere increase of the coal output of the United 
States for 1910 over that of 1909—40,781,762 tons 
was greater than the total production of any foreign 


13.395,000,000 tons The United 
States Geological Survey estimates 
the original supply of coal in the 
ground in the United States, ex 
clusive of Alaska, at 3,076.204,000,000 
tons. This original supply less the 
exhaustion at the close of 1910 leave 
an apparent supply still available of 3,062,808,972,000 
tons, or 99.6 per cent of the original supply In other 
words, in all the time since coal mining began in the 


United States the draft upon the original supply in 
cluding loss in mining, has amounted to less than 
one-half of one per cent. At the present rate of pro 
duction of approximately half a billion tons a year 
the coal reserve of the United States would therefors 
last 6,000 years. At the present rate of increase in 
production, however, these three thousand billion ton 
of coal in the ground would last only a few genera 
tions. 


Foreign Students in America 
DDRESSING the House of Representatives on the 
4 Amany new activities of the United States diplomati« 


service, Representative Foster, of Vermont, late 





pipe and free exhaust, it could show an output 
of 300 horse-power with the full pressure of 
the Edison supply circuit. Furthermore, Mr. 
Tesla states that if it were compounded and 
the exhaust were led to a low pressure unit, 
carrying about three times the number of disks 
contained in the high pressure element, with 
connection to a condenser affording 28% to 29 


horse-power, without great increase of dimen- 
sions. This estimate is conservative- 

The testing plant consists of two identical 
turbines connected by a carefully calibrated 
torsion spring, the machine to the left being 
the driving element, the other the brake. In 
the brake element, the steam is delivered to 
the blades in a direction opposite to that of 
the rotation of the disks. Fastened to the 
shaft of the brake turbine is a hollow pulley 
provided with two diametrically opposite nar- 
row slots, and an incandescent lamp placed in- 
side close to the rim. As the pulley rotates, 








Affairs Com 
mittee, recently called attention to the effort 


chairman of the House Foreign 


made by our diplomatic and consular repre 
sentatives to advertise the United States as an 
educational 


been fruitful of results. 


center, an undertaking that has 


One of the outcomes of this program was 


the formation in Buenos Aires two years ago 
of a United States University Club, which has 
been the means of sending at least 20: young 
Argentinians to this country to be educated 
Under the auspices of this club lectures are 


given on university life in the United States 
illustrated with a large number of appropriate 
stereopticon views. Negotiations are now .under 
way for an interchange of schoolboys between 
the Boston High School ef Commerce and the 
preparatory department of the University of 
La Plata. There are now at least 400 Latin 
Americans studying in the United States, and 
the number is steadily increasing 

Through the efforts of our ambassador at 
Constantinople, supported by the State Depart 
ment, Columbia University has voted to re 
ceive, free of all tuition charges, three students 








two flashes of light pass out of the same, and 
by means of reflecting mirrors and lenses, they 
are carried around the plant and fall upon two 
rotating glass mirrors placed back to back on 
the shaft of the driving turbine so that the 
center line of the silver coatings coincides with 
the axis of the shaft. The mirrors are so set that 
when there is no torsion on the spring, the light 
beams produce a luminous spot stationary at the 
vere of the scale. But as soon as load is put on, the 
beam is deflected through an angle which indicates 
directly the torsion. The scale and spring are so 
proportioned and adjusted that the horse-power can 
be read directly from the deflections noted. The 
indications of this device are very accurate and have 
shown that when the turbine is running at 9,000 
revolutions under an inlet pressure of 125 pounds to 
the square inch, and with free exhaust, 200 brake 
horge-Power are developed. The consumption under 
these conditions of maximum output is 38 pounds 
of saturated steam per horse-power per hour—a very 


— 


develops 200 brake horse-power on test. 


Turbine with upper half of casing removed. 


country except Great Britain, Germany, Austria, Hun- 
gary, or. France. 

This increase alone was one and one-fifth times as 
great as the entire production of the United States 
in 1870. Excepting only Great Britain and Germany, 
either of the States of Pennsylvania or West Vir- 
ginia produced in 1910 more coal than any foreign 
country. For the past seven or eight 10-year periods 
the coal production for each decade has been about 
equal to the entire amount of coal previously mined 
in the United States: Thus in the 10 years between 
1885 and 1895 the production was 1,586,098,641 tons, 
while the entire amount of coal mined prior to 1895 
was only 1,552,080,478 tons. In the 10 years betweeen 
1295 and 1905 the production was 2,832,402,746 tons, 


annually from the Ottoman Empire for the 


This turbine, whose rotor consists simply of a set of flat disks 18 inches in diameter, next ten years, to pursue courses of study in 


any of the departments of the university 
These students are to be selected by the Otto 
man government, with the advice and approva! 
of the ambassador at Consta@tipop!e. 

The education of Chinese stug@ents in America, a mat- 
ter in which the United Stateg#{government has always 
taken a kindly interest, is as#ming ever larger pro 
portions. These students noW number between 8) 
and 900. Half of these are “goveraméent students,’ 
supported by the different Chinese provinces, and b) 
the remitted portion of the Boxer indemnity fund. To 
insure that the indemnity students coming to th: 
United States should not start with a serious 
handicap, but be fully prepared to enter the Ameri 
can colleges, an academy has been established it 
Peking by the Chinese government, where these stu 
dents receive preliminary instuctions under American 


teachers. 
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is obvious 


In action, every piece of unnecessary ap- 


paratus, every incumbrance, is simply tossed overboard 


rhe platform 
the rest, if 


Mr. Glenn H. Curtiss 


unquestionably 


seems to 


overcoming these difficulties, by 

plane construction. He has shown 
both to start from the water and 
with comparative ease and safety 
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Lieut. According to Mr 
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made by Ellison. Curtiss, 


the boat deck of a battleship down to the bow. On 
this cable the hydroplane glides down, being kept 
from falling by two auxiliary wires which support 


the wings until the machine gets up sufficient headway 
to keep its own balance by means of the ailerons or 
other control. 

Such a launching gear does not interfere in any way 
with the guns or armament and can be stowed away 
after i* 

The experiment shows that whenever the sea is too 


has served its purpose in a very short time. 


rough to permit the hydroplane to rise from the waves, 
it can always cake the air by means of the cable. 
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The double chronograph. 





Apparatus for determining longitude by cable. 


THE EMPLOYMENT OF SUBMARINE CABLES IN THE DETERMINATION OF LONGITUDE 
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Current Astronomical Events | 


Brooks’s Comet 


How to Find It Without the Aid of a Telescope 


By S. A. Mitchell, Professor of Astronomy 
at Columbia University 


HERE is hardly a person anywhere who is not 

interested in a comet, and at the present time one 
is visible each night without the aid of a telescope. 
Moreover, it is not at the limit of visibility to the 
naked eye, but one which can be readily seen by 
anyone who cares to spare a few minutes watching 
for it. 

The comet known to astronomers as Brooks’s, or 
Comet 191llic, was discovered on the night of July 20th 
by the famous comet-seeker at Geneva, N. Y. When 
discovered, it appeared as a faint hairy star, without 
a tail, entirely unlike the popular idea of a comet 
Observations on this and the following few nights 
gave astronomers the opportunity of calculating its 
path with respect to the sun, and in relation to the 
earth. These calculations furnish an ephemeris 
which gives the position in the sky where the comet 
may be found Such a calculation is a laborious 
piece of work, which must be done with great pre- 
cision, and with care that no mistakes are made in 
the additions and subtractions. Ordinarily when a 
comet is discovered a parabolic orbit is first com- 
puted, for this calculation is the easiest and presents 
the fewest difficulties. Such an orbit is quite an im- 
possible thing in astronomy, but on account of the 
simplicity, it is adopted because it gives the position 
of the comet near enough for all practical purposes. 

If the comet is an interesting one, or if it is the 
return of one formerly discovered, then the more 
difficult elliptical elements are calculated. In the case 
of Halley’s comet, this was an exceptionally difficult 
undertaking, for the “perturbations” or attraction of 
the various planets led to serious complications. 

Several sets of calculations have been made for 
Brooks’s comet, one of the most reliable being that 
of F. E. Seagrave of Providence, R. I. The ephemeris 
for the end of September and beginning of October 


follows 
Date. Right Ascension, Declination, 

h m 8. deg. a & 
September 21st  « we + 53 0 39 
September 25th 14 51 17 49 21 7 
September 29th 14 17 44 44 58 56 
October srd 13 49 52 10 6 42 
October 7th .. 138 26 46 34 651 0 


The amateur with his small telescope and circles 
can readily find the comet from this table Right 
ascension and declination in the sky correspond to 
longitude and latitude on the earth. A ship at sea is 
located by knowing its longitude and latitude, or New 


Brooks’s Comet; The Harvest Moon 


York city is found by knowing that its longitude is 
74 degrees west, and its latitude 40 degrees 48 minutes 
north. The stars are kept track of by means of their 
right ascensions and declinations. As we can locate 
Philadelphia from the fact that it is ninety miles in a 
certain direction from New York, so we can locate the 
comet from its position with respect to the stars with- 
out paying attention at all to the figures which give 
the right ascensions and declinations 





The path of the Brooks comet. 


On September 2nd a photograph by Prof. Barnard ex- 
hibited a tail eight degrees in length, which corre- 
sponded in extent to 10,000,000 miles. At the same 
time the head measured 500,000 miles across. The 
comet was closest to the earth on September 17th, 
when it was readily visible as a fourth magnitude 
star. It was then forty-eight million miles away from 
us. Steadily the comet is speeding toward the sun, 
the great central luminary which exerts its attractive 
influence on all bodies of the solar system. On October 
27th, the comet will be at perihelion, when it will be 
15,000,000 miles distant from the sun, which is as 
close as it will approach that body. At the middle of 
September, the comet was a circumpolar object at 57 
degrees north declination. Its motion has been south 
west more than a degree each day 

On September 30th, the comet will be as bright as 
the fifth magnitude and can be quite easily found 
near the end of the handle of the “Big Dipper.” The 


z¥v 
handle -takes a crook in it at the well-known double 
star Mizar Follow from Mizar to the end of the 
handle, and in a straight line five degrees farther o 
the comet may be seen; or in other words, the comet 
will be about half way between the end of the handk 
of the “Dipper” and the third magnitude star Gamma 
Bootis The comet will set about 10 o’clock One 
should look for it immediately after sunset (though 
the moon will interfere somewhat) before the comet 
gets too near the horizon. The comet rapid motion 


makes it set earlier each night, so that on Octobe 
it sets at 9 P. M It will soon set as early as the sun 
when it will become invisible—to be seen later in the 
month before sunrise 

Though the head of the comet has been quite bright 
its tail has been difficult to see in the telescope because 
it is so faint It needed a long exposure to pho 


tograph the tail 


The worild is still waiting for a brilliant comet t 
appear, one which may be seen in the st ! rite 
the electric lights of the city and without ecial dia 
grams, one which will rival the great ymet of 1882 


The Harvest Moon 


By Frederic R. Honey, Professor of Astronomy 


at Trinity College 


HE term “harvest moon,” originating in England 

where the brilliant moon-light. of several ynsecu- 
tive evenings aided the harvesting « crop s the 
popular expression for the moon a t 


month of September in northern latitudes rt phe 


nomenon of early moon-rise is dependet upon the 
degree of retardation of the moon's 1 ng, as affected 
by difference in latitude. As condition Hngland 
are especially favorable, full moon-rise at harve 
time therefore occurs earlier than in the 1 r Jat 
tudes of this country Following out thi " f 
tardation, it is a matter of course to look fo 
earlier rising of the “harvest moon” in the far rth 
of the Scandinavian peninsula; and a1 xtreme 
opposite condition in the corresponding latitudes of 
the Southern hemisphere, where the harvest moon” 
(if it were possible to use the term in this regio 
would occur about the time of the vernal instead of 


the autumnal equinox. 
Variations in the retardation of the moon 


(a retardation which averages about 51 nute iaily) 
are due to complex conditions if the irth ixl 
were perpendicular to the plane of the iptic, and 
if the earth and moon revolved fi j ir orbits at 
uniform velocities around their respeetiy nter 

motion in that plane, the retardation would obviou 

be constant But the earth’s axis is inclined a in 


(Continued on page 8 





The motion of the moon in its orbit during September and early October. 
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Some Suggestions tor Home Experiment 


The Amateur’s Oxy-hydrogen Blowpipe 


By A. J. Jarman 


f 


ng experiments may be performed 


q* & many 


be with the x ydrogen blowpipe that it is almost an 
sentia the imateur’s laboratory With it not 
nly may any of the metals (platinum and iridium not 
epied) be s¢ but earthy bodies as well may be 
mbined with various metallic oxides rhe blowpipe 
llustrated he th was designed by the writer, and 
d for many years The construction is very sin 

} a join such as is ustrated ir 

l Ifa ha xa annot read be 

f } i I l n ngs 
fa ht icket I hould be firmly 
eCUTed » a ba of hard wood, such as mahogany 
An « linary bra l V pipe of the type ised in the 
uth hould be se ed to the swivel joint, as indi 
ited at ain Fig. 1 The best way to do this is to cut 
ff th r ead of the blowpipe with a triangular 
file, twi a piece cof copper wire around the end, and 
ess it into the joint, and then secure it by soldering 
of der The joint should be air-tight The 

y»ther part of the swivel joint should be fitted with a 
: uch a istrated in Figs. 2 and 3 It con 
siats f a piece of brass or copper pipe, of “‘-inch 
ide diamet« With a hack-saw make a cut in 

the pipe at the middle, as indicated at b, c, Fig. 2 
Insert a small strip of brass or tin plate in this cut 
ind solder it firmly in place, making sure that the 
joint air-tight al! around, so that the pipe is divided 


into two separate compartments. Drill two small holes 
in the tube, one at each side of the tin partition. Then 
solder a ninple d to the brass tube, so that it fits over 
the holes just referred to. In every case the soldering 
should be so done as to prevent leakage of gas or air 


i! ints. The nipple d should be screwed into the 


vivel joint, as indicated in Fig. 1 The two sections 
rubber tubing to the 
oxygen and hydr In order that 


the rubber tubing may be firmly held to the brass pipe 


of the jipe may be connected by 


gen sources of supply 


‘ider a ring of brass wire to the edge, 
forming a flange 
The hydrogs mn (¢ 


arbureted) may be obtained from a 


removing the burner. The 


marked o in Fig. 3, should be 


gas bracket after tip or 


other side of the tube 


connected to the oxygen supply, which may either be a 
vlinder of compressed oxygen, a gas holder, or a gas 
bag. In use, first turn on the hydrogen or the coal gas 


Then 


oxygen The two gases will 


and light it at the nozzle of the blowpipe 
turn on the 


nipple d, and in the swivel joint, and 


gradiuail 

commingle in th 
of the oxygen in the gas will immediately 
be attended by reduction of the length of the flame 
rurn on the oxygen slowly until a very brilliant bluish 
protrudes from the blowpipe nozzle. This 
hottest flame obtainable from the 
of an excess of oxygen, the mixture 
producing an explo 
which, however, will not be of serious propor 
tions 4 plece of battery carbon forms a very good 
ion plate upon which the material to be treated 


may be placed 
. Slate dust, graphite, 
f 7 glass powder, and 
bd Fxg-S many of the metal- 
| fused 
| 
| 
| 


he presence 


green flame 
wili indicate the 
mixture. In case 
will ignite within the blowpipe, 


sien 


lic oxides, may be 


with this 





blowpipe. A_ small 
quantity of powdered 

borax aids the fu 

—_ sion of the oxides. 
Og.4. Metals of any kind 
may be welded to 
plati- 
The blowpipe 
j may be used to pro- 

g.. duce a brilliant lime- 
light by letting the 

flame impinge upon 
common 


| 
| ae x a stick of 
E J “J lime, mounted on 


the end of an iron 
wire rod, and shaped 
with a file with a 
hole at the center of 
the cut drilled with 


gether, even 


num. 


A home-made biowpipe 


a brad aw 4A light of frou to 400 candle-power 
ean thus be produced, with excellent photo 
graphs may be taken at night 


Px perimest in also be made wit of mag 


iesia, zinc Oxide 
of these and other infusible oxides, all of which will 


give a brilliant light of varying color generally without 


oxide of zirconium and compounds 


fusing 
wire without special fluxes. 


Dissimilar metals can be joined in the form of 
Should a flux be required, 
borax answers the purpose very well, or boracic acid 
The fusing together of different metallic oxides by the 
aid of will often produce excellent 
imitations of precious stones. 

An excellent illustration of the explosive properties 
of a mixture of oxy-hydrogen gas can be shown by 


boracic acid flux 


blowing soap bubbles with the blowpipe, and allowing 
the bubble to float in the air; then apply a lighted 
aper. The report upon ignition will be deafening. A 
soap bubble blown at the tip of the blowpipe, and the 
gas supply cut off will act in the same way, but it is 
better if it be allowed to float in the air. 


The Standard Black 
By A. L. Hodges 
YHE question often arises, What is pure black? 
T Teachers of physics say that black is an absence 
of all color—that is, no matter what light falls on a 
pure black substance none will be reflected, all being 





The extreme of blackness. 


absorbed. There is no such substance known to man 
which will do this thing but, as usual, ingenuity has 
overcome this disadvantage The standard of black- 
ness and, than which none can be blacker, is simply a 
hole in a black box. The physical reasons for this 
are easy to see. The only condition necessary is that 
a minimum number of rays of light shall be reflected 
from the standard of blackness. To show the advan 
tage of the hole we will contrast the rays reflected 
from the black face of the box with the number com 
ing out of the hole. Let a ray beam of light strike 
the face and hole normally or obliquely. The face at 
once shows itself lighter than the hole for this reason: 
The rays striking the face are diffusely reflected in 
every imaginable direction and at every imaginable 
anele, consequently an eye in front of the face will 
number of these diffusely reflected 
beams But now consider the rays that go through 
the hole and that strike the back of the box (also 
painted black, and of a rough surface, as is the face). 
These will also be reflected in every imaginable direc- 
tion and for that reason the majority of them will not 
come out of the hcie but be caught on the inside of the 
face being either absorbed or reflected again. So if a 
fewer number of rays come out the appearance will 
be the more black to the eye, as the. eye only “sees” 
when a ray of light enters it. Illustrations of this 
principle are If one looks into an open 
window of a house on a very bright day, even, the 
window looks simply like a black hole—the light get- 
ting in is not reflected back again in near the amount 
of entering, even though the inside wall be of the same 
color as the outside wall. 


receive a certain 


common. 


Air Apparatus for Amateurs 
By John D. Adams 
OMPRESSED air has such a wide application in 
be experimental work and in so many of the arts that 
t may not be amiss to point out the possibilities of 
ordinary bicycle supplies in this line of work. 


Considering its cost, lightness, and simplicity, the 
ordinary ten-cent bicycle pump is a remarkable Piece 
of apparatus. If we desire a moderate supply of 
compressed air to operate, for example, an air brush 
or a torch—it is only necessary to solder a bicycle 
suitable tank and connect our pump. 
But, you say, how are we to get the air out of the 
iank? In 1 to 4 is shown the method of con- 
verting a bicycle valve into a needle valve—and an 
excellent valve, too, when it comes 
to holding air it is hard to beat a bicycle valve. It 
months. The valve in Fig. 1 is 
threaded portion, and ig 
tube, fitted into the 
The cap is drilled 
through the top and threaded for a screw, which, when 


valve to a 
Figs 
needle because 
will retain air for 


drilled at the 
provided 


base of the 


with a small brass 


drilled hole and securely soldered. 


screwed far enough down, pushes the little valve stem 
dewn and very small 
around the rubber gasket in the 
negligible, as it when 
If cutting threads is an in- 


thus lets the air escape. A 


leakage may occur 


cap, but this is occurs only 
the air is being drawn 
convenient operation, procure an ordinary nipple and 
spoke File off the top of the cap, drill a hole in its 
top, fit on the nipple and secure it with solder. The 
resulting cap will then be as in Fig. 2. Cut off the 
threaded end of the spoke and solder on a round cap, 
so as to form a suitable screw. 
shown in Fig: 3 may 
the threaded portion of the 
arding the cap entirely. The 
small side outlet tube is provided as before, and the 
fitted and into the top. 
The regulation of the air supply is very sensitive 

If three 
ranged so as to be 


The somewhat neater valve 


be made by filing off all 


original valve and dis 
soldered 


nipple is directly 


ordinary ten-cent bicycle pumps are ar- 
operated from a crank shaft with 
a fly wheel, we obtain a small triplex pump of good 
In such arrange- 
found more satisfactory to 
instead of 
which event the 
soldered up and the lower end pro- 
with a suitable outlet tube. Where it is not 
valve attached to the air tank, 
lower end of the pump, as in Fig. 5 
pump changed 
is reversed, 


capacity and very uniform delivery. 


ments it will usually be 


make the delivery from the lower end 


through the hollow piston rod, in 
latter must be 
vided 
practicable to have the 
solder it to the 

Fig. 6 
into a 


ordinary 
The cup 


shows the bicycle 
leather 
the piston rod is closed, and a valve is soldered to 
the lower end in the position illustrated. It is hardly 
» remark that such a pump will not pro- 
duce a high vacuum, but it will compare very favor- 
pumps, and will be found 
requiring a greatly re 


vacuum pump 


necessary t 


ably with the best piston 


useful in many experiments 
duced air 


Sometimes tin 


pressuré 


cans, such as groceries come in, 


























FIGS. 


Air apparatus made of bicycle supplies. 


will serve as air tanks, put if the pressure is rather 
high choose one having a length of two or more 
diameters and brace it by running some straight 
bicycle spokes clear through and soldering them tight 
at the ends. 
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The Inventor's Department 


Simple Patent Law: Patent Office News: Inventions New and Interesting 











. , sch J r tac =| . . . ‘ ‘ 
Mechanical Advertising Novelties | ox is a magnet which is rotated by a|]intermittently expelled from the lips of | his pipe in a bowl of soap suds, then raise 





F the many ingenious schemes em-/small motor. As the small ball endeavors|the dummy by concealed bellows. One| his arm and at the same time a current of 
Oiroved in advertising, none have | to follow the magnet, it causes the large|of the most elaborate of these signs, which| air is turned on for blowing the bubbi 
proved more effective than the various | sphere to roll about the box lid. was recently patented, appears in Fig. 5.| Then the air is cut off and the fan, which 
mechanical ces Which various inventors For calling attention to the excellence|This is a hollow crescent figure, whose] is held in the other hand, is waved and 
have turned out from time to time. The'of a certain brand of soap, the device | convex face is studded with incandescent | the bubble is blown off into the air. The 
publie in gene ral loves a mystery, and a 
device which apparently contravenes some — 
general la nature is sure to receive! 
much attention. In Fig. | is shown an} 
apparatus ently patented, which has 
been quite successful as an advertising 
novelty. It consists of a bottle suspended THE CONCEALED MAGNET 


CAUSES THE BALL TO ROLL AROUND 
BUT NEVER OFF THE BOX 


in an inclined position and from its mouth 


there pours a constant stream of liquid 





into a tank As there is no visible means 
for replenishing the liquid in the bottle, | 


one would naturally expect it soon to| 















































become empty, but the level of the liquid 
in the bottle remains the same. Nature’s | 
laws, however, have not been upset, for | 
in the center of the stream is a glass tube | 
of the same color as the liquid and, henee, 
invisible The lower end of this tube is , 
connected with a pump and the upper end 
extends up into the bottle so that the 
pump is constantly withdrawing liquid 
from the tank and foreing it up into 
the bottle, whence it pours out around r 
the glass t ibe, thus rende ring it invisible, po THE BOTTLE THAT cial WOT Fig 2 
So perfect is the illusion, that no hint can ig i BE EMPTIED 
be gained from a working device as to| A CLOCK WITH NO APPARENT 
f DRIVING TRAIN | 
the secret of 1 operation 4 
A clock, keeping excellent time and con- 
sisting of a plate of glass on which is| shown in Fig. 4 was designed. This shows | lights, and bulbs are also arranged in the| bellows and the mechanism for working - 
painted a dial, a bolt passing through the}a very grimy figure descending from a | eyeholes and at the outer end of the cigar, | the various levers and the valve are located 
center of the dial and forming an axis for|chimney into a basin, from Which he | held in the moth of the figure. At the] in the box on which the automaton stands. 
hands, with no apparent place for a clock | emerges clean and white. The two figures, | back of the figure is a box containing a The combination of a flower and but- 
movement vill always attract much’ however, are on separate endless belts] small moter which operates mechanism | terfly (Fig. 8), is designed for the display 
notice. Recently an ingenious jeweler in which are driven by a hidden motor. for intermittently turning on and off the| of precious stones. By means of a clock- 
a West Virginia lumber town constructed | Most people imagine that the wooden ! lights, and simultaneously with the turning | work mechanism, a cavity in the flower 
is alternately opened and closed and at 
= the same time the wings of the butterfly 
and the petals of the flower are moved. 
Nothing is quite so comforting to a 
hungry man on a cold day as the steaming 
dishes of food displayed in the windows 
of restaurants. Many a dyspeptic has 
come to grief when a steaming dish of 
corned beef and cabbage has been brought 
to his attention in this manner. A close 
examination of the dish would have dis- 
closed a cleverly concealed steam pipe, 
running from some distant boiler aad dis- 
charging through the bottom of the dish 
like the coffee cup shown in Fig. 7. Fig. 9 
shows how this idea has been utilized for 
displaying effervescent wines. The stem 
of the wine glass is hollow and in the 
lower end is placed a porous plug, through 
Fig. 5 , which air is forced by a concealed pum; 
oe: eS The pressure must be small in order that 
— = = panache, =! + paged Fi. 6 the air may rise in minute globules, thus 
Fig. Gy THE CHINNEY SWEEP BEFORE ARE tiadiget se Soro is ‘ imitating sparkling champagne \ con- 
S AFTER IMMERSION. An AovERTISEmMENT AN AUTOMATON THAT BLOWS 
FOR A POPULAR SOAP SOAP BUBBLES cealed reservoir is also connected with the 
ye hollow stem so as to keep the liquid in 
the glass at a constant level, for a con 
one, using a pane of glass, and wood for| Indian has a monopoly of the tobacco , on of the lights, to blow smoke out through | siderable part of the liquid will be los 
the hands. Many a lumber jack spent] sign business, but he has a competitor in| the mouth of the figure. in evaporation. 
hours conjecturing how it worked. I¢!the dummy which ostensibly smokes a} The blowing of soap bubbles is an The advertising value of novelties of 
made no difference in which position the]cigar. The cigar, however, is likewise a] occupation usually accorded to children,| this kind is unquestioned and one is su 
hands were placed, they would promptly |dummy and the smoke comes from a con-| but an automaton for doing this has been | prised, in looking for patents on this art 
revert to their proper position. The]ecealed pot of burning tobacco and is] patented (see Fig. 6). This figure dips! to find that the number is so small. Their 
wooden hands were carefully covered with 
tinfoil, so as to conceal the watch move- —__—— —-—-—- : 
ments inclosed therein. The balancing of [ 
the hands was accomplished by an ingen- r 
ious system of shifting weights. A number | 
of clocks of this type have been patented, 


one of the cleverest being shown in Fig. 2. 
The enlargements in the hands house the 
watch movements and the shifting counter- 
Weights. 

Fig. 3-shows a clever a yparatus for - 
attracting attention. All that the specta- Fig. 7 
tor sees is a flat-topped box on which a 


large ball rolls round and round but never THE DECEPTIVE CUP 
OF STEAMING COFFEE 






Fig. & 


A MECHANICAL BUTTERFLY 












falls off. The force moving this sphere is 








invisible. ‘The sphere is but a thin shell . % 
aaa ; ‘ aes fia. 9 
and inside this shell is a small metallic lowed — 
ball which is free to move about the inner — 








Surface of the large sphere. Inside the MECHANICAL ADVERTISING NOVELTIES 














’ rf mMiucti general oO small 
ympar vit e huge and elaborate 
igt , ‘ hat it would seem that 
ul to iid find this a profitable field 
‘ endeay 





A Fireman’s Smoke Protector 
By Herbert T. Wade 
| 1 popular fallacy that a fireman 
if he trained to endure almost any 
rré ( n thanks to the frequent 
ust i tall pre of such terms as 
mo} eater Beyond certain limits 
even the firema inable to withstand 
moh and rfere rreatl vith his 
tig} t i range, especially 1 
lla ( ‘ ! t al ear 
here fi « lemand for a prac ical 
} he l | ( hat would 
ppl 
at in re D I " 
breath 
Though t i ‘ t ‘ n 
Murope and ) ! number ot 
America fire epa ‘ ich devices 
ha id wide favor in the United 
Stat ere ‘ are regarded b man 
fhireme a cumbersome and of limited 
tility Né thel American firemen 
have been anxious to find suitable appara 
tu f this nature, and the investigations 
of mine rescue experts with such appliance 
have on observed with interest 
The firemar lemands a light weight 
evive tha ull be simple and reliable 
reat at r ment notice vet easy to 
adju and |} snipulate Under conditions 
here a line of hose may he used, this has 
oon ire nh a recent invention by 
Jarme D. Ha ran of the New York fire 
departmer: vhich tested in actual service 
it a fire o1 September 10th ha been 
found rh with great success It con 
st of liar line of hose connecting 
vit the out it ur through which pure 
ir i ira he passage of the wate 
through l le of the maim line of 
ose, and distr ited b means of tubes 
connecting witt i rubber piece covering 
the nose and mouth of the fireman like 
the nose guard of the football player. The 
device involve i ylindrical brass piece 
or collar, which is serewed on the end of 
an ordinary control nozzle such as 1s 
found in the equipment of any hose wagon 
To this i sttached a brass pipe about 
hree feet in length which opens on the 
main bore through which the stream 
pass ind connects with the air supply 
hose already mentioned From this brass 
pipe are taken three flexible pipes which 
terminate in the rubber face pieces held 
by the teetl 
When the water in the main line of 
hose passes through the nozzle it sucks or 
draws the air from the outside through 
the small hose, so that it is available in 
abundanee for breathing through the flexi- 
ble pipe © long as the water is flowing 
The principle i ery much the same as 
the familiar water-blast pump of th 
laboratory, and the application seems to 
l no le cessful Its particular use 
fulness will be in cellar fires, where dense 
smoke is usual nad vives great trouble to 
firemen Her combustible rubbish is 
responsible for many serious fires, which 
often could more promptly extinguished 
vere the firem abl ret directly at 
ie oat ! r ead of being 
forced to | ellar pipes directed fron 
by 
i of further interest that this new 
levice was supplied to a double section 
hie company in the high pressure dis- 
trict whose equipment now represents the 
last word to be said in fire department 
practice, and to this organization also has 
! icned the fireman inventor. This 
FP deal with many cellar 
re und ti moke protector will not 
yl ’ trial but will 
be greatly appreciated the firemen 
themselves Changing miclit in fire 
fighting demand improvements in appara- 
tus and methods rnd the mechanical 
ra beme received b fir 
<j wan il ' 
Halloran re 





Notes for Inventors 


Aluminium Pulleys.—One of the 


machinery concerns of this country recently 


made some pulleys of aluminium to meet 
some pecial conditions required by one 
of its patrons and the innovation proved 
to be wh a desirable one that more were 
made at once and now they have been 
adopted as standard by that particular 
concern. They are said to have many 
advantages over those of cast steel It is 
necessary to make some slight departure 
from the usual shape but this is a very 
trivial matter 

The Telautograph in Desks.—Telauto- 
raph machines, which reproduce a written 
message at more or less distant stations, 


have been introduced into desk drawers 


ise by bank presidents and public men 


enabling the latter to make inquiries of 
- 

clerks and secretaries without the know- 

ledge the ealler It is possible to write 

a message under these conditions and 

receive an answer concerning the person- 

ality or business of the individual seated at 


depre ssed 
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) | 
wheels are supplied with the striper and A New Letter Box.—The latest sugges. 


big | 


with these it is possible to make a great 


| variety of stripes as well as small borders, 


such as walls of Troy, oak leaves and 
similar designs 

A Safety Device for Trolley Cars.—A 
trolley car which cannot start while a 
passenger is in the act of alighting or 


boarding the car has been in experimental 


use for a short time at Portland, Me 
Such a feature will prevent most of the 
accidents which railway companies art 


compelled to pay damages for, and if suc- 
cessful, will meet with immediate adoption 
The 


which 


wherever the open end cars are used 
hinged 
of half 
a weight of less than ten pounds 
of the step 
effect of breaking an electrical circuit con- 


invention consists of a step 
inch 
This 


the 


is depressed a distance a an 
by 
position has 
nected with the contractor and the latter 
act of the motorman 
the 
been applied 
that kind 


that of 


fails to close by any 


while there is weight on step 


The 
the 
of 


any 


same principle has to 


elevator which will prevent 


accident which is so sommon, 








4 new device for enabling firemen 


s elbow without leaving the desk 


ome 


seeming to Make an Inquiries 


ithe aet 





or 


A Striping Machine.—Striping is a 
branch of the painter's art which requires 
special qualifies ions and the man who 
has a reputation for gooa striping has no | 


fear of losing his job Carriages, motors, 


machiner farming implements and a| 
great variety of similar articles are not 
regarded as properly finished if they are 
not striped. This has always been done 
by hand, the painter using a long haired 
brush, but the greatest essentials to the 
work is a steady hand and a good eye. 


Thus equipped, he becomes so expert that 


he makes a straight line better than others 
| 
do with a straight-edge A hand device | 


has been recently invented for performing 


this work, and it greatly facilitates the 
task for the reason that the painter is 
enabled to do twice as much work m a 
given time. The apparatus is designed on 
the principle of the fountain pen It fits 
the palm of the hand and is supplied 
bulb by which the flow of paint is 

l \ iber of interchangeable 








to enter smoke-laden atmospheres. 


starting when Is Just in 
of 
passenger being crushed between 
and the of the building. <A 


of the elevator fleor at the entrance yields 


a 
it, 


pe rson 
the 


the ear 
entering prospective 
the 


section 


car 


wall 


slightly under the weight of a person and 


this throws into action a safety device 


which prevents the starting of the car 
Bricks That Float.—At the time 


there is no particular demand for a brick 


present 


that will float but such a thing will be 
regarded as a curiosity the world around. 
In the development of a special brick, 
designed to be used as an insulation in 
| the construction of cold storage plants, 
| breweries and refrigeration plants and is 
meant to take the place of cork, flax, 
lcharcoal fiber and sawdust, all of which 


| 


" 
are imperfect insulating materials, the use 


icent 


foulness and rot 
The brick, in 
that 45 


air, 


of which 1s attended by 


or are otherwise offensive. 


is so burned per 


waterproofing, 
of 
result 


volume is confined with 
that 
the 


wood. 


its 
of these bricks being 
will float along like 


the one 


cast upon waters, 


block of 


tion for letter boxes is one made of pressed 


steel, without any ledges or places jn 


which a letter might become lodged jn 
This is a trouble which exists 
Many letters 
are delayed or fail of delivery entirely by 


its interior. 
despite the greatest care. 


being caught inside the ietter box and 
held there. Another feature of 
the new box is that it has a drop bottom 


securely 


which is almost as great a consideration 
the smooth 
interior, for it permits a box filled with 
hundreds of letters to be as 
quickly as another containing but a few 


to the postal authorities as 
emptied 
letters. The carrier's receptacle is swung 
under the box and the bottom opened go 
that all letters drop at once down into the 
without possibility of loss or 


bag 


any 


delay. 


Another Worthington Pump Patent Ex. 
The patent to Charles C. Worth- 
ington, No. 526,429, having issued Sep- 
tember 25th, 1894, expired on September 
25th, 1911. This the 
gradual closing of the valves at the end 


pires. 


patent involves 
of the plunger stroke and enables a pump 
he direct-acting 


engine 


driven steam 


with 


to by a 


an increased velocity and 
avoids wear and tear upon the valves by 
slamming. Worthington has later patents 
still in foree among which are Nos. 584,533, 
584,534, No. 607,902 of July 26th, 1898, 
and No. 657,976 of Se ptember Sth, 1900. 


The original Worthington pump patent, No. 


24,838, was issued July 19th, 1859, to 
Henry R. Worthington and included two 
direct acting pumping engines propelled 
by steam or other fluid and so arranged 
that each engine actuated the inlet and 
outlet valves governing the motive power 
of the other, thereby insuring the con- 
stant action of at least one pump piston 


the water and relieving the action 
of the pump from shocks and concussions. 


This was one of the most important pump 


upon 


patents ever issued and the invention was 
art to which 


a valuable contribution to the 


it relates. 


Metal Cloth.—<An entirely new product, 
which takes up a position about midway 
between artificial silks the fibers 
hitherto known which been 
from metal, has just been placed upon the 
German market well-known Elber- 
feld firm. In to the 
metal fibers so far known, Renar yarn does 
or main-thread 


and 
have made 
by a 
contradistinetion 


a metal core 
spun round with tinsel; it 
of any suitable medium which, by means 


not consist of 


is a core, made 
of a special chemical process, is entirely 
covered with metallic coating which 
becomes thoroughly incorporated with the 
At the same time all the metallic 
lustrous particles are so embedded in the 
external that they 


against atmospheric or other extraneous 


a 
eore. 


coat are protected 


influences, and thus maintain their sheen 


The 


yarn is not only produced in the original 


or luster for an indefinite period. 


colors of gold, silver, copper, old gold, ete., 
but is supplied in any shades 
required; all these colors are characterized 
by a fine, striking metallic luster which 
which 


modern 


will not fail to please, and are 
reminiscent of silk and metallic lustrous 
combinations. The yarn can also be 
worked up with artificial silk. From 


it is fully proven that 
this new yarn is perfectly that is 
to say, it retains its color and never gets 


experiments made, 
‘*fast,”” 


black or oxidized. 


Patents to Former Examiners.— Among 
the patents issued on August 15th, 1911, 
is one, No. 1,000,414, to Charles J. Kintuer 
of New York city, for a hose connection, 
and another, No. 1,000,476, to Osear 
Woodward of Montelair, N. J., for a type- 
writing machine. Both of these inventors 
were formerly principal examiners in the 
United States Patent Office, and a patent, 
No. 1,000,435, for a valve, was issued 02 
the same day to Edward N. Pagelsen of 
Detroit, Mich Mr. Pagelsen was also, 
at one time, a member of the examining 
{corps of the Patent Office. 
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Pertaining to Apparel, 


COMBINED SCARF SHAWL, AND 
SWEATER.—J. ADLER, New York, N. Y. This 
invention relates to clothing, and the object 

wrap which may be used as a 


js to provide a 


shawl or scar! and when desired may be 
readily converted into a sweater The com 
pined scarf, shawl and sweater may be manu 
factured at Vv little expense and may be 

in a number of ways to pro 





conveniently us 
( the wearer! 


tect the bod) 
Of Interest to Farmers, 
COMBINED LISTER PLANTER 
RIDGE BUSTER.—Samvet B. HAMILTON, R 
Wakefield, rhis inventor provides a 


mechanism which may be 


AND 


” 


han 
adjusted to space the 


operation of lister plow to form parallel 
ridges; provides a frame for an implement of 
the character specified, having strength, light- 
pess and durability; provides carrying wheels 





COMBINED LISTER, PLANTER AND RIDGE 


BUSTER S 
arranged to cause the wheels to track toward 
the center of furrows, to form a_ revolving 


wedge the rearward spread whereof bears 


sides of furrows and prevents the 


against the 





drift of the wheels and implement, and pro 
vides a simple, durable and economical frame 
structure he illustration shows a perspective 
view of the implement, constructed in aeccord- 
ance with Mr. Hamilton’s invention 

SPRING GUARD ATTACHMENT FOR 
CORN HARVESTERS.—J. H. Breen, Eden} 
Valley, Minn rhe invention provides an at- 
tachment which may be secured directly to 


which is in the 
preventing in 
toward 


the under side of the dividers 


nature of a spring guard for 
the stalks in 
rather for holding them in 
attached to the 


corn har 


their movement 


clining o 
the binder 
position It may he 
dividers of ordinary 

interfering with the 


table, or 
vertical 
under side 
working 


vesters without 


parts theres 


Of General Interest, 

MOLD FOR MAKING CONCRETE ARCH 
BLOCKS.—W ( HOLDEN, Scarboro-on-the- 
Iludson, N. ¥ patent the 
object of the provision of a 


In the present 
invention is the 


new and improved mold, more especially de- 


signed for making arch blocks, and arranged to 


adjustment of the mold 


different 


permit convenient 


making blocks of sizes for 
different 


DISPLAY ( 


parts for 


arches of spans 


ARTON A. M soston, 


3008, 


Mass. This invention relates to display car 
tons, and has reference more particularly to a 
device, comprising a back, sides, a front, a top 


articles to be 
having 
lower ends of the 


having an opening to receive the 
displayed, and an inclined bottom 
gaps adapted 
articles, to 
position. 


to engage the 


holding the same in 


assist in 


VACUUM PUM? AND CLEANING AP 
PARATUS.—L. L. Monrcomery, 2509 Oaks 
Avenue, Superior, Wis. This invention per 


tains to an improved system for obtaining a 


vacunm hy hydraulie whereby clean- 


pressure 























VACUUM PUMP AND CLEANING APPARATUS 
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ing by vacuum may be accomplished, and which 
may be form, to a certain extent, 
a hydraulic air-compressing pump. A further 
provide a which hy- 
pressure, 


reversed to 


system in 
vacuum or 
controlling the 
pressure 


object is to 
draulic 
with means for 
hydraulic 
created 


creates a 
automatically 
means by the vacuum or 
The device is simple in construction 
and is illus 
showing a 


means 


and inexpensive to manufacture, 
trated herewith in vertical section 
fragmentary portion of the system in operation 





Hardware and Tools, 
STRIKING LINE.—Hewnry K. Kiso, 214 E. 
26th Street, Manhattan, New York, N. Y. 
This invention relates to striking lines used by 
bricklayers, and other artisans, for 
straight 
It comprehends a 


carpenters, 
the purpose of marking 
rough or irregular surfaces. 
| disk-like casing in which is revolubly 


lines 


a drum, and upon this drum the line is wound 
The unwinding turns the drum in one 


direction 











STRIKING LINE 


retracted by a spring. The 
a sector-like opening 
and fitting into this opening is a hollow 
through which the line is drawn, and disposed 
within the hollow door is the inking apparatus 
This patent is for The device is il 
lustrated herewith and is shown in perspective 
line being pagtially un- 


being 
provided 


the drum 
casing is with 


door 


sale. 


ready for use, the 
| wound 

HOSE COUPLING Fritz A, SCHNEIDER, 
| 403 EK. 179th Street, New York, N. Y. 
ae here is to provide a coupling, ar- 


sronx, 
object 
ranged to permit quick coupling and uncoupling 
time insuring a 
prevent leakage 

For this 


members, at the same 


| of the 
| view to 


tight 
when the 


joint with a 


members are coupled pur- 





HOSE COUPLING 


pose use is made of coupling members of 
which one is provided with a bayonet slot, and 
a spring-pressed locking mounted to 
slide on one of the coupling members and pro- 
vided with a key adapted to engage key-ways 
standing at an angle to the slot and stud. The 
| plan view of the hose coupling as applied is 


| pictured in the engraving. 





device 


Heating and Lighting. 


SMOKE METER.—Freperick W. MANN, 
Franklin Pa This device determines th: 
amount of unconsumed carbon in illuminants 
when burned under predetermined conditions 


The illustration shows a view of the improve- 
| 
| 











SMOKE 


METER 


ment, partly ia section The 
ferably takes place in a quiet place, free from 
drafts, and lighted sufficiently. After burning 
three hours the flame is extinguished, the 


| IsRAEL HOFFMAN, 86 Lenox Avenue. 


| veniently 
upon | 


mounted | 


removed, and brought to normal tem- 
preferably in an 
and the 


The reservoir 


mantles 
perature, 
also the 
consumed oil. 
illuminant are then weighed 
certain the exact amount of 
sumed, and the net weight of unconsumed car 
found by the difference in weight be- 
mantles and after use 


remainder of un- 
and unconsumed 
separately 
illuminant con 


reservoir 


to as 


bon is 
tween the before 
Household Utilities, 
CONVERTIBLE CHAIR AND TABLE, 
New York, 
provides a convertible 
permit of con 


_ me 
chair 


The invention 
and table, arranged to 
and quickly changing the table into 
a chair and vice versa, and when in the form 
of a chair a book rest is provided for reading 
purposes, electric lights for the proper illumin 
and a receiver for 


reading matter 


ation of the 





CONVERTIBLE CHAIR AND TABLE 


cigar or cigarette ashes, burned matches, etc. 
The frame has arm rests, chair seat, combined 
chair back and table top provided with means 
back and table top onto the top 
provide a table, or to 
form a chair. The 
shows the converti 


to swing the 
of the arm 
swing it into position to 
accompanying illustration 
ble chair and the table set up to form a chair 

CRYSTAL CLOSET BRACKET.—Racuel 
JASPER, Manhattan, New York, N 


rests, to 


sorough of 


Y The accompanying engraving is a_ per 
spective view of this invention applied to a 
glass shelf. The invention relates to a new 





exseceator, as is| 


which the slide rests, so that when the opening 
in the slide registers with the cylinder, coins 
will and partition, and 
when the slide is moved relatively to the par- 
tition, within the opening 
planes of the slide will be with the 
until the opening therein registers with 
the opening in the partition, when coins will 
fall through the last mentioned 
perspective view of the machine ts pictured in 
the engraving 

CHECK CONTROL STAMPING 

Perrer LAMBERTI, 161 West 


descend rest on the 





| coins between the 
moved 
| slide 


opening \ 


MACHINE 


34th Sireet 


New York City This invention is compre 
hended in a_ receptacle adapted to receive 
mail matter, the receptacle being provided 
with means for stamping the serial number, 


together with the hour and date of matiing, 
and an inscription stating that the required 


}amount of postage has been paid The object 


of the invention is to provide a mall bex 
j}adapted to receive the proper amount of coin 
for postage when the master to be mailed is 


inserted in the box, it Seine especially adapt- 


ed for use under the control of the govern 
ment in public thereby 
considerable saving in the selling of 


and the handling of mail matter 


places, providing for 


Prime Movers and Their Accessories, 
STUFFING BOX 
lion. D. C. MeDonald, 


care of 
This ina 


Crmac, 
Nevada 


Lovis 
Ely, 


vention is an improvement in packing or stuf- 
piston 
pump pluagers or other similar devices wherein 
utilized 
invention has 
simple construction 


fing boxes for use on rods, valve rods, 
to surround a rod or the 
for its object the 


which can 


packing is 
like, and the 
provision of a 














STUFFING BOX 


| 


| 
be easily operated to compress the packing and 


secure a proper packing of the joint and ty 


{and improved form of depending bracket, and which lubricant may be supplied directly to the 


|is particularly adapted to form a 


| 





operation pre 


bracket for 





CRYSTAL CLOSET BRACKET 


used in crystal closets, 


impossible to at 


a glass shelf such as 


where it is inconvenient or 


tach a supporting means for the bracket di- 
rectly to the glass. By means of her improved 
bracket, a means is afforded whereby cups or 
other articles may be suspended beneath the 


glass shelf without in any way interfering with 


or modifying the construction of the glass 
shelf 
Machines and Mechanical Devices, 





MACHINE.—Jounn_ R. 
Through a slot 


CHANGE MAKING 
Conrap, Canajoharie, N. Y 


BARAQY 


ee ~ 
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CHANGE MAKING MACHINE 


in the machine the coin to be changed is in- 
troduced and will fall to a position in front of 
a plunger to operate a slide when the plunger 
is actuated, the slide having an opening there- 
through adapted to register with the coin 
cylinder above an opening in the partition on 


through devices for 
compressing the packing It 
lubrication, renewal of the 
and a ready adjustment of the parts whenever 
necessary or desired. This invention as in use 
is shown in the 


openings in the 
provides efficient 
packing 


packing 


convenient 


engraving in longitudinal 


section 


Pertaining to Vehicles, 
WARMED STEERING WHE 
T. Reicnerr, Jr., Room 212, 1547 
New York, N. Y. This invention 
steering wheel with appliances for warming the 


4 Kpwarp 
Broadway 
refers to 





same, so as to keep the operator's hands in a 
comfortable condition. It is well known that 
in the case of launches, aeroplanes, or in open 


automobiles, without protecting wind shield, 





| 
| 








STEERING 


WHEEL, 


WARMED 


hands of the driver become exceedingly 
due to the cold 
The aim of 


means whereby the 


| the 

cold, 
| 4s rushing 
| provide 


wind through which he 


this inventor is te 
steering wheel may 
that the operator may keep his 
object is to wutilive 


that it may he 


be warmed so 


hands warm \ further 


waste heat in such a manner 


cireulated through the steering wheel Phe 


view herewith shows diagrammatically the 


wheel in connection with engine and radiat 


Nott Copies of any of these patents wil 
SCIENTIFIC \ 
state th " t 


invention 


jbe furnished by the 
ten cents each 
patentee, tithe of the 
this paper. 


Please 
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! , 1 As th ult of thes t nical eit Hill, 650 feet; fr surface to where the pipe turns to go down. I 
! f N verp ' n ind as a res linary | quency { Blue Hill, 1,650 feet;| would like to know the cause of its stopping. 
i , 8 d thet . actions which it xXVg t wit f Blue Hill, 1,650 feet or how I can remedy it \. The termittent 
\ anned task he I8/hon dioxide ar med s y tl requ ) Blue Hill, 3,300 feet;| action you describe is inevitable w the sim- 
t ' t of hi , ato a hyd i , Blue Hlil, 3,300 feet;|ple siphon Air carried into t pe with 
u point ©f | bons, which predo ite in t iter rs Of | frequency of winds at Blue Hill, 6,600 feet;| the water escapes, as the pressu reduced 
' wl und tial bodle gradua msumed by | velocity of winds at Blue Hill, 6,600 feet; during the passage of the water up the pipe, 
! : tf pe xygen » tha finall besides oxyg i frequency of winds at Blue Hill, 10,000 feet ind collects in the 1 When suff nt air 
‘ t Mia few « mically inert gases are ft, such | ws ity of winds at Blue Hill, 10,000 feet has accumulated, the water column iks and 
nitrog ‘ d ' n dioxid ‘ wind ty and direction up to 13,000 feet|the flow stops When this oc the all 
' 1 is a que ever, will cont to permeate t atmos-jat St Louis winds at var ts as|must be removed by pumpi or by 
phere through ' t planeta t.| related to barometric pressur ind:jrefilling the pipe with water ‘hese inter- 
t It was unde reumstance t t queney of winds in the N egion |ruptions may.be delayed by providing an a 
! st deve ! I s the condition of th the Atlantic Ocean; velocity of winds in|chamber at the high point of t phon, 8° 
’ t t ta i irth, and y f Venus Gradually th the N. I trade region of the Atlantic Ocean that the air may collect for a mz time be- 
M Ly h t thickness of tl ist increases,- gradually tl il routes in summer across the North | fore it interferes with the flow 1 the pipe 
ei tion : ters evaporat gradually voleanic action | Atlantic Ocear Each chart is accompanied by | With a cock below the air char r, and & 
foubt that lis gradua ie surface of the planet is | simply-worded explanations, which will enable | plug or cock at the top, the whoi hamber 
tly improved formed t lesert y lually veweta- ith 1eronaut and the aviator to appreciate the |may be filled with water whenever t collected 
r -} ale wa ! x i “Is » he} ificance of the facts conveyed by the charts. lair breaks the siphon flow 








eS 


September 50, 191] 


SCIENTIFIC AMERICAN 





—_—_— 


LEGAL NOTICES 


PATENTS 


The Harvest Moon 
(Continued from page 299.) 
angle of 66% degrees to the plane of the 
ecliptic; and moreover the plane of the 
moon's orbit, which is inclined at an 


If you have an invention which you wish tO! angie of a little over 5 degrees, has a 


patent you can write fully and freely to Munn 
@& Co. for advice in regard to the best way of | 
obtaining protection. Please send sketches or a| 
model of your invention and a description of | 
the device, explaining its operation 


All communications are strictly confidential. | 
Our vast practice, extending over a period of | 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Bock on Patents 
ws sent free on request. This explains our 
methods, terms, etc., in regard to PATEN TS, 
TRADE MARKS, FOREIGN PATENTS, ete. 


All patents secured through us are desc ribed | 
without cost to the patentee in the SCIENTIFIC | 
AMERICAN. | 

' 


MUNN & COMPANY 


361 BROADWAY. NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 


A T E N T S SECURED OR FEE 
RETURNED 

Free report as to Patentability. Liiastrated Gade 

Book, and What To invent wito List of tnven- 

tions Wanted and Prizes offered tor inventions 

sent (ree. VICTOR J. EVANS & CO., Wasoington, D.C. 





Classified Advertisements 


Advertising in this Column ts i) ceutsaline. N 
tnan four por more than i2 ines acceoted Coant 
seven words tothe tne. Ail orders ust oe accom- 


pamed oF a remitiance 





BUSINESS OPPORTUNITIES. 


YOOR FACTORY AT TULSA wiil command the 
Middie West. Natural gas power ooly $2 to 4 HA. P 
per year. 26,000 popuiation Ample tabor, materiais 
Great ot and coal fields. On large river. our trunk 
ral@ays. “1xty-three thriving factories alreaay. tor 


jurtner particoiars write industry, Bureau of Intor 
mativoa, Tusa, UKlahowa 

9000 BUSINESS OPPORTUNITY. — For sae, a} 
wel: eatabiished business, manulacturing and sewing 
a specialty rapidiy coming into geueral use. A nice, 
cean, interesting business waiebh can be expanded 


wndedoueiy. No special manuiacturing expemeace ne- 
cessary since preseul trained and reiiabie heip can 
be retained his 18 an exceptional Opportunity for 
any young man who can command $1.00). Address 
“Peansylvania, Box 775 New Yors. 


HELP WANTED. 


LOCAL REPRESENTAIIVE WANTED. —Spiendid 
mcome assured right man (Oo act as Our representative 
atver ‘earning our Dusiness (noroagmy Ls Mali. Former 
experieoce unnecessary. All We require is Honesty, abil 
ity, amo.tion and wulingne+s to learn 4 lucrative busi- 
Ress. NO soliciting or traveling nis isan exceptional 
Opportuiity tor a Man 10 your section (Oo get into a Dig 
paying business wiibout capital and becume independ 
ent for tite. Write at once fer fuil particuiars. Ad- 
dress BE. KR. Marden, Pres.. (he National Co-Operative 
Reai Hstate Company, L 378 Marden Buiiding, Washiag- 
ton, s 


WANTED. 


WANTED TO COMMUNICATE with manufacturers 
or Manufacturers agents, Who can successfully Dandie 
latest Snoe Cleaner, Patent No. 0.769. Address, E. L. 
Dahitues, San D.ego. Califurnia 


WANTED. - To communicate with manufacturers of 
iron goods. to figure on manufacture of a recentiy pat- 
ented scafuid that can be used in nanging awnings, 
painting, etc.. anc cuts the time required for hanging 
awnings by W per cent. Diagram will ve sent upon re 
quest. Scaffold. Box 773, New York 


MISCELLANEOUS. 


MOTORCYCLES CHEAP. —Send to-day for free cata- 
iog Of new and used woturcycies. Aiso Motorcycie ac- 
cessories and attachabe mutor outfits tor converting 
bicycles intvu motoreycies. Shaw Maoutactunaog Com- 
pany, Vept. 24. Gaiesparg, Kans 


MAKE BIG MONEY operating a Dayoark Post Card 
Machine. Pootw postai caras made and deivered on 
the spot in ten minutes in the open street. No dark 
room necessary -it dues met require an expenenced 
photograpoer (0 make first-ciass pictures. Pays a gross 
protit of 500 per cent. Write today for free sample and 
Cataiogue. Dayaark Speciaity Co., Dept. V, St. Louis. 


*REE—“INV ESTING PORPROFIT Magazine. Send 
me your name aod t wil mail you this magazine 
absolutely free. Betore you inve-t a dolar any- 
where—get tnis magazine -it is worth &W a cupy 
tO aby man who intends to invest +5 or more per 
Month. Teus you how $1.00) can grow to #22100 
-how to judge different classes of investments; tne 
Keai Karmag Power of your money. ‘This magazine 
six wontos tree if you wrile to-day. UO. L. Barver, Puo 
aber, 424, 2 W. Jacksun Blyd.. Chicago. 





INQUIRY COLUMN 


READ THIS COLUMN CAKEFULLY,-— You wu fine 
tugGiries for certain Ciasses of articies numbered ib 
consecutive order. If you mManutacture these goods 





write us at once and we wii send you the name ana | 


address of tne party desiring toe imtermation. There 
‘8 no charge for this service. Iu every case it is 
aecessary to give the number of the inquiry. 
Where manutacturers do not respond promptly ibe 
nquiry may ve repeatea MUNN & CO., Ine. 


Inquiry No. 9246.—Wanted, addresses of parties 
having raw wateriais or minerais contaming potash in 
any form. 

inquirs No. 9247.—Waned, to buy a Parmetee 
aerated water. 

Inquiry No. 9254. —Wanted, the name and address 
of manufacturers of tead pencils and pen oolders, such 
48 are used for printing acvertisements on. 

Inquiry No. 9255.—Wanted, to bay a patent ro 
ler, a Dau-bearing axle. which coud be purchased ona 
royalty basis; st mast be cheap and futiy proved. 

aquiry No. 9254. Wanted addresses of parties 
waving Pitchbiende deposits, if adle to ship ore. 

Inquiry No. 9257. Wanted addresses of firms 
Selling second-hand water turbines. 

Inqairy No, 258,—Wanted addresses of parties 

aving gem materiais to Offer in any part of the world. 

inquiry No. 9259.—Wanted to buy a machine for 
removing the coating of a filbert. 

laquiry No. 9260.—Want addresses of parties abie 


earth 


| the arrow 
}tion of the 





to 4 corandum, garnet flint, emery or any material 
le as an abrasive £ 
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retrograde motion, making a complete ro- 
tation in 18.6 years. The diminution of 
the retardation of the rising of the har- 


| vest moon is also variable, and dependent 


upon the latitude of the observer and 
the position of the moon's orbit. When 
the moon is midway between the nodes 
its direction of motion is parallel to the 
piane of the ecliptic. When it is at or 
near a node (which may be either ascend- 
ing or descending) the direction forms an 
angle of about 5 degrees with the ecliptic. 

The piot shows the positions of the 
(#) and of the moon at the dates 
of full moon—September 8th and October 
7th; and also of new moon on September 
22nd. The moon's orpit rotates in the 
direction of the arrow without the orbit; 
within the orbit is the direc- 
moon's motion. Figs. 1-4 
represent the moon's orbit projected on a 
plane which is perpendicular to that of 
the ecliptic, and parallel to the earth’s 
axis. The seale is enlarged and shows 
the relative diameter of the earth and of 
the moon's orbit. Fig. 1 shows the piane 
of the orbit seen edgewise. In Fig. 2 
the ellipse represent the orbit after one- 
quarter of a rotation. Fig. 3 shows the 
plane of the orbit, again seen edge- 
wise after one-haif of a rotation. The 
ellipse Fig. 4 shows the orbit after three- 
quarters of a rotation. One-quarter of 
a rotation more brings the orbit back 
again to the position Fig. 1. Fig. 5 is the 
position of the orbit in September of this 
year, and is situated between’ those 
shown at Figs. 2 and 3. It 1s a view 
iooking in the direction of the arrow A. 
In each of the illustrations the direction 
of the moon’s motion is indicated by an 


arrow showing that part of the orbit 
which is near to, or farther from the 
reader. 


Fig. 6 is drawn to a very much larger 
scale, in order that the parallels of lati- 
tude on the earth’s surface may be plainly 
visible; and to show some of the condi- 
tions which may affect the rising of the 
harvest moon. In order to bring the il- 
lustrations within the limits of the page, 
only a small part of the orbit and two 
positions of the moon are inciuded. The 
distance from a to b, and from e to d, 
show the average distance traversed by 
the moon in 24 hours, when it’ reaches 
the maximum distance above and below 
the plane of the ecliptic. If the positions 
a and b (below the ecliptic) were equi- 
distant from e and from the earth’s cen- 
ter, the moon would rise on consecutive 
evenings at exactly the same time to an 
observer situated very near P on the 
visible hemisphere. Also if the moon 
occupied the positions ¢ and d (above the 
ecliptic) under similar conditions it 
would rise at the same time on consecu- 
tive evenings to an observer situated very 
near P on the invisible hemisphere. In 
the first case the plane of the horizon 
passes through a and b; in the second it 
passes through c and d. In order to real- 
ize that the position of the observer in 
each case is near P. it must be remem- 
bered that the moon's distance from the 
earth is more than sixty times the earth’s 
radius. The latitude of P is 66% de- 
grees (the polar circle). It is a well 
known fact that the harvest moon rises 
at or about the same time on consecutive 
evenings. in the north of Norway and 
Sweden. From an inspection of Fig. 6 
it is evident that there would be a re 
tardation at lower latitudes—as for exam- 
ple that of New York at Q. 

When the plane of the moon’s orbit 
is in the position’ corresponding to Fig. 
1 forming a small angle with the equa- 
tor; and the moon on consecutive even- 
ings is at f and g, the retardation of the 
moon’s rising is evidently greater than 
when the direction of the moon’s motion 
is parallel to the ecliptic. When the 
orbit is rotated into the position corre- 
sponding to Fig. 3, and the moon on 
consecutive evenings is at A and k, the 
plane forms a larger angle with the 
equator, and the retardation is dimin- 
ished. The illustrations might be ex- 
tended indefinitely; but in general those 
here given show that in high latitudes 


the retardation is less than in lower, to his report, the deposit is of high grade } 





latitudes; and that under favorable con- 
ditions at a high latitude, the moon may 
rise even earlier the second evening. 

Fig. 7 shows the plane of the horizon 
when the moon is above and below the 
ecliptic; and also the positions of the 
observer p and p at the time of moon. 
rise. 


Submarine Cables and Longitude 
Determination 
(Concluded from page 298.) 

strong enough to operate the electro-mag: 
nets. This cannot be done when the 
stations are connected by a long subma- | 
rine cable, beeause the impulsive currents | 
are too feeble to affect any but extreme-| 
ly sensitive receiving apparatus. 

This difficulty has been overcome by 
Col. Bourgeois, director of the geographi- 
cal service of the French army, who was 
recently commissioned to devise a 
method of determining the difference of 
longitude between Brest, in France, and 
Dakar, in Senegal, which are connected 
by a cable about 2,800 miles long. 

The receiving instrument employed in 
submarine telegraphy is the siphon re-| 
corder, invented by Sir William Thom- 
son (Lord Kelvin). This instrument 
consists essentially of two very powerful 
electro-magnets between which is sus- 
pended, by two parallel fibers of cocoon 
silk, a small and light coil containing 
a great number of turns of very fine 
wire. The strength of the magnetic field 
is increased py a core of soft iron, fixed 
immovably inside the coil, which can 
turn freely without touching either the 
core or the electro-magnets. The coil, 
when no current is passing through it, 
is held parallel to the line of the mag- 
netic poles by its bipolar suspension, but 
a positive or negative current causes it 
to deviate to the right or left from its 
position of equilibrium. A system of 
levers magnifies these movements and 
transmits them to a little glass siphon 
tormed of a bent capillary tube. The 
short teg of the siphon dips into a vessel | 
filled with a very fluid ink, and the long | 
leg, which is drawn out to a fine point, 
moves transversely in front of a strip of | 
paper, which is drawn along uniformly 
by clockwork. The ink is electrified by 
a small electrostatic machine and is 
therefore projected upon the paper in a 
continuous spray. When the siphon is at 
rest this spray marks a straight line 
parallel with the length of the moving 
strip of paper, but when the siphon is 
turned to right and left by the moving 
coil the result is a wavy line, the eleva- 
tions and depressions of which corre. 
spond to the dots and dashes of the 
Morse code. 

In Col. Bourgeois’s method of deter- 
mining longitudes by cable a double 
chronograph and a single siphon recorder 
are employed at each station. The| 
chronograph is used to compare an aux- 
iliary clock with the standard astronomi- 
cal clock, while the siphon recorder is 
connected through a local battery with 
this auxiliary local clock and through 
the cable with the standard auxiliary 
clock of the distant station. Hence the 
jet of ink traces on the moving strip of 
paper a straight line interrupted by two 
series of indentations, each representing 
intervals of a definite fraction of one 
second, the odd-numbered indentations 
{for example) being made by the dis- 
tant standard clock, and the even-num- 
bered indentations by the local auxiliary 
clock, the error of which, with respect to 
the local standard clock, is known from 
the chronograph record. In the prelim-| 
inary experiments it was discovered that | 
the siphon recorder and the chronograph | 
pen, both of which are connected with | 
the auxiliary clock, are not equally | 
quick in action, but as the difference is | 
less than 1/100 second, it is of no prac 
tical importance. The indentations pro- 
duced by the siphon recorder are iess 
sharply defined than the marks made by 
the chronograph pen, but they are quite 
sharp enough for the determination of | 
longitude. | 
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A Radium Lode.—According to press 
dispatches, Dr. Douglas Mawson an- 
nounces that he has discovered a valua- 
ble deposit of radium ore at Mount 
Painter, in the far northern district of 
the State of South Australia. According 









GRAND CRUISE 
To the Orient 


By the most palatial 
cTuising steamer afloat 


S.S. “Victoria Luise” 
(16,500 Tons) 
Sailing from New York 
JANUARY 30, 1912 
on a 78 Day Cruise to 
MADEIRA, SPAIN, the 
MEDITERRANEAN 
and the ORIENT. Cost 
$325 and upward. The 
“VICTORIA LUISE" is 
equipped with every modern 
feature for luxury and com- 

fort on long cruises 


Take a Delightful Cruise 
To South America 


By the 5.5. BLUECHER 
(12,500 tons). the largest crots- 
ing steamer sailing from one 
America to the other. Offers 
every luxury and comfort 
Leaving New York Jan. 
20, 1912. Ports of cail: 
Bridgetown, Pernambuco. San- 
tos, Montevideo, Punta Arenas 
(chroagh we Straits of Ma- 
gellan), aiso (actoss 
tne Anaes). Buenos Ayres, 
io de Janeiro, Bahia, Para, Port of Spain ad St. 
Optional side trips everywhere 
Dutauon 
daar 80 DAYS con $350 w0. 





to the 


WEST INDIES, 
PANAMA CANAL, 
VENEZUELA and 
BERMUDA 


By the Pasatial Twin drew 


S. S. Moltke (325° 28 days 22°" $150“ 
S. S. Hamburg |:\:"" 21 days {"\i? “$125 © 


S. S. Moltke {2°" 16 days “v"" $85 |: 


Every Luxury of Travel — Every Refinement 
ot Service Insured 





SPECIAL TRIP by the superb transatientic liner, 
Kaiserin Auguste Victoria, the largest and most 
luxurious steamer of the Hamburg American 
service. Equipped witn Ritz-Carltcn Restaurant, 
Palm Garden, Gymnasium, Electric Batn, Ele 
vators. Will leave New York Feb. 14, 1912, for 
Maderia, Gibraltar, Algiers, Villefranche ‘ Nice) 
Genoa, Naples ahd Port Said. 

Time for sight-seeing at each port To or from 
Port Said $165 and up. To or from ail other ports 
~ $115 and up. 


For illustrated booklets descriptive of 


these cruises address 


Hamburg-American 
Line 
41-45 Broadway, New York 
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TWO OOOO rT 


| | kits the coe Rerfecily- Wont Shrink 
Always Springs Back to Shape 


MTT oy 
l NDERW EAR isanecessity — but Wright's Spring 
H Needle Ribbed Underwear is a /uxury at the mod - 


i] erate price of a necessity —$1. 00, $1. 50, $2.00, for shirts f 
| or drawers; $1. 50 to $4. 00 forunion suits;at all dealer ts 


| WRIGHTS Sering Nezdte \) 
| Ribbed UNDERWEAR i 


| 
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tH) wonderful fabric, permanently - 
pring) Fits any ren perfectly, and keeps it . 
\ hap nder the hardest usuage. Very durable. 
1 The Non-Stret hing Neck (pat. appld. for) ; 
iit ensures neck will always Aug snug. . 
ve , 
} 
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a I} wal lt 


PRING henyery $ WEAL TH UNDERWEAR co. 
Ma 
| | taace fren (all wow 1% atl | iit 
|| RUBBED 74 Franklin mated 
— i 74 Franklin Street, New York ' | y| 
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THE HOLTZER 
MAGNETO CLOCK 


will safeguard your factory, by 
keeping your wat an awake 
Makes indelible, indisputable 
records. Will reduce insurance 
costs, too. Send for bulletin 








Makes and burns its own 
gas. Pure white 50) candle 
power light, more brilliant 
than electricity or acetylene, 
and cheaper than kerosene 

















Casts no shadow. ( ante two The Holtzer-Cabot Elec. Co. 
rents per week per lamp. 
No dirt, no grease, no odor. _—— IN 4 STYLES Brookline, Mass. - Chicago, lil. 











Used in every civilized | $$ wrwrT  —r 


==: "| ERUDE ASBESTOS 


styles Every lamp war- 
___—DIRECT FROM MIN 


ranted. Agents wanted 
Write for catalog 
THE BEST LICHT CO. PREPARED R. H. MARTIN, 
ASBESTOS FIBRE} orrice. st.Paut BUILDING 
for Manufacturers use 220 B way. New York 











87 E. 5th St., Canton, 0. 


Learn Watchmaking 


We teach it thor 
| formeriy took rears. lloes away with 

|} ticesnip. Money earned while stadying 
| ured Rasy terms, Send for catalog. 
| 
| 
| 











ughiy in as manr months as it 
tedious appren- 
Positions se- 


FETY 
FOUNTPEN 





| 8T. LOTIS WATCUMAKING 8CHOOL, &. Louis, Mo, 











| Your PATENTS 
BUILT RIGHT— t and BUSINESS | 
nt loll | ncorpora e we ARIZONA | 

BECAUSE Laws the most liber Expense the least d meetings. transact 
The “Ladder Feed’’ prevents Blotting | usiness any where Bias sks, By-Laws and forms for making stock 





property or services, free President Stoddard, 
OF ARIZONA, resident agent for 
Reference: Any bank in Arizona. | 


full-paid for cash. 
FORMER SECRETARY 
many thousand companies 


STODDARD INCORPORATING COMPANY, Box 8000 
PHOENIX, ARIZONA 


FREEMASONS Ey un 


grein BIG PROFITS | lGascate Advocate, Indianapolis, or ; Pendleton, I Ind. 


The “Geld Top Feed” insures instant writing 
The “ Serewdewn Cap” absolutely 








prevents 












eaking 
At all Statlewers and Jewelers, $2.50 and up. 
VABIE, — & co, 


S. State 8t..Ch 






0,” 9 K.T. | 
Masov ic 
rien, eclence 











BiG Badd A a ceed 






Babes Peery un . ple and full pertic-aiars 
Han Au Kapert | METALLIC § ae N LETTER €0., 435 North Clark Street, Chieago 


Magical Apparatus. 


Over 700 engravings 


No Kx pericnce 

Neroveary Seller Ever mn wants one Write 
¢ terme, price territor 

R. 5. Brandt Cutlery C« 40 Rroadway.N Y. Grand Bi yok Catalocue 

—————= | 35c, Parlor Tricks Catalogue, free 


MAKRTINKA & ¢0O.. Mfrs., a6 Sixth Ave. N 


Cheapest Water Supply for Country Homes 
The Niagara Hydraulic Ram will give you 
running water in any part of your home or 
barn without any operating cost whatever. 


Niagara Hydraulic Ram 
gemessy water pressure. Cheaperthan 
soline engine orwindmill. Write today 
lor catalog AAand guaranteed estimate. 
MIAGARA HYDRAULIC ENGINE CO. 
730 Heed Building, Philadelphia 
Pactory, Chester, Pa. 


Hearsaterd 
For Life 
Od YOU HAVE KNIVES TO GRIND, SILVER ew York 
TQ POLISH. SMALL TOOLS TQ OPERATE 
WASHING BACHINES OF WRINGERS Te RUN’ 








LET THE RED DEVIL 
Water Motor Do Your Work 


. 6 in. 
Washing 
* ress 2 Net | 
>, cosh with order, No. 402-4 in. 
eter for grindle oh ish “e — 
hine t Doctors, be tints 








Topham?’s Lawyers’ 
Brief Cases 


For the con- 
venience of 
Lawyers, 
Patent Attor- 
neys, Drafts- 





DIVINE WATER MOTOR CO 
DEP TI2. UTICA, N.Y 











DECIDEDLY unique Watch igh 
A Fob. Metal gun inserted in men and : 
stitched leather holster — exact others carrying 


| 

miniature of the weapon of the || 

“gunfighter” of the West. | 
A Striking Novelty 

Be among the first to show this new idea 





important papers 


Made in a variety of sizes, styles and arrangement of pockets 
“ Any special arrangement made to order upon 

in Watch Fobs. Makes friends on sight. 
Far sale by all up-to-date t cconists, 
newsdealers, druggists and novelty stores. 
Mail us twenty-five cents (coin) and we 
will send you one of these unique fobs by 


Five for $1. charges paid. 

Alamo Leather & amy Company 
Dept. S 

425 Avenue D ~ SAN ANTOMIO, TEXAS 





short notice at a reasonable price 
Stock sizes range from $3.50 to $20.00, Black, Brown or | 


Russet Leather. Write for complete catalogue. 


return mail, 


James S. Topham 
Trunks and Leather Goods || 
1219 F Street N. W., Washington, D, C. 





44 Actaal Size 
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Aeronautics 

The International Balloon Race.—Nine 
balloons are entered in the international 
cup race which starts from Kansas City 
on October 2nd. America will be repre- 
sented by Lieut. Frank P. Lahm, Capt. 
John Berry, and Wm. F. Assman; France 
by Emile Dubonnet, Alfred Le Blanc, and 
Welby Jourdan; and Germany by Lieut. 
Vogt, Ingenieur Gerickee, and Freiherr 
von Pohl 

Exhibition Flights at Brighton Beach. — 
As we go to press the American Aviation 
Co. is about to conduct an aviation meet 
at Brighton Beach Race Track on the 
and 10th inst. Flights will be 
made by Grahame-White, in his speedy 
Nieuport monoplane, by Harry N. At- 
wood, Wm Jeatty in their Wright bi- 
planes, and Eugene Ely in his Curtiss 
biplane. This is the first attempt to tod 





the Brighton Beach Race Track for flying 
that has been made in some time, and it | 
is hoped that it will meet with success | 
and with the patronage of the New York 
public, as if this is the case, there will 
probably be more exhibition flights made 


there in the near future. 

The first big aviation — to be held in 
the East opened on the 23rd inst. at the 

Nassau Boulevard aerodrome of the Aero | 
Club of New York Mile. Helene Du- 

trieu, who pilots a Farman biplane, has 
come from France to compete against 
our American aviatresses, Miss Quimby | 
and Miss Moisant. A demonstration of | 
military aviation was given the first day | 


| 
| 
The Aviation Meet on Long Island. | 
| 


of the meet. An official aeroplane postal | 
service was also maintained from the} 
aerodrome to the outskirts of Brooklyn, 


so that letters or souvenir postals mailed 
on the grounds could be started through 
the air almost immediately Various | 
novel races and contests are also on the 
programme. 


A Wonderful Altitude Record.—In our} 


last issue, we mentioned Beachy’s new 
altitude record of 11,640 feet made at! 
Chicago recently. This has since been 


2,000 feet by Garros in a 
On September 4th this 
daring French aviator ascended to 

height of over 2% miles (4,500 meters), 
or 12,954 feet. This startling perform- 
would indicate that there is no 
limit to the height to which an aero- 
plane can soar. Garros reached an ele- 


exceeded by 
Bleriot monoplane 


| vation almost as high as Pike’s Peak, in 


Colorado It has always been 
posed that the monoplane was more dif- | 
ficult to drive to such great elevations 
than the biplane, but such has been dem- 
untrue and the monoplane | 
now holds the palm for height as well as 
for speed | 
A New Michelin Prize for War Aero- 
planes.—Mons. Michelin has just offered 
a new prize of $20,000 for bomb dropping | 
by aeroplanes Mons. Michelin, it will | 
be remembered, offered a like amount for | 
a flight of some 225 miles from Paris to 


sup- 


the Puy de Déme Mountain over three 
years ago, this prize being won last 
March—exactly three years to a day after 


Reneaux on his Man- 
rice Farman biplane. Mons. Michelin be 

lieves in the future of the aeroplane and 

thinks that large prizes should continual- 
ly be offered with the idea of perfecting it 

still further. The rules of the new prize 
have not yet been drawn up, but the idea 
is to give the prize to the aviator who 
is most successful in dropping the great- 
est number of nearest to a 
given spot marked on the ground 
® New York’s Aviation Meet.—Despite the 
fact that the big meets recently 
Chicago and Boston have both been fi- 
nancial failures, the Aero Club of New 
which Honorable Timothy L. 
Woodruff is President, expects to hold 
an International Meet at its Nassau 
Boulevard Aerodrome from the 23rd to 
the 30th of this month. Arrangements 
have been made for several of the well 
known foreign aviators to compete at this 
Mile. Dutrieu, the 
recently won the “Femina cup” for a long 
distance flight of 2 hours and 32 minutes 
cross country, in which she covered 104 


it was offered—by 


projectiles 


1 iles, expects to compete in her spe- 
| cial Henry Farman biplane. The army 
aviators will also probably conduct ma- 


@ An Easily Made High Frequency Apparatus 


CAN BE USED TO OBTAIN EITHER D'ARSONVAL OR OUDIN CURRENTS. A plunge battery of six cells, a 
two-inch spark induction coil, » pair of one-pint Leyden jars, and an inductance coil, and all the apparatus required, most of which can | 


be made athome. Supplement No, 1618 


neuvers showing the use of the aero- 
plane in warfare, and there may also be 
made some experiments in the transport- 
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1999 Ruby Street, 


saving in drill breakage 
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You USE GRINDSTONES ? 


If so we can supply you. All sizes 
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The CLEVELAND STONECO, 
6th Floor, Hickox Bldg., Cleveland, 0. 












as. Mye * Se wing Aw! makes 


We) Stitch. Bites Big — for agents. 
C.A VERS CO. 4 Lexington Ave.,Chicago, lil 








> , WANTE To manufacture METAI 
- SPECIALTIES, 20 years 
experience in making. Die Tools and Spe 
Machinery Expert work C omplete equipment 
NATIONAL STAMPING & ELECTRIC WORKS 
Dept. 2, 412 So. Clinton Street Chicag« 


MASON’S NEW PAT. WHIP HOIST 


for Outrigger hoists. Fasterthan Elevators, and hoist 
direct from teams. Saves bandling at le«s expense 
Manfd. by VOLNEYV W. Ason «& 0., Ine. 


rovidenee, 











bas 


Experimental & Model Work 


Circular and Advice Free 
Wm. Gardam & Son, 82- 86 Park Place, N. Y. 


DIES. FINE TOOLS ge 


METAL SPECIALTIES 












SPECIAL 
MACHINERY 
INVENTIONS 
PERFECTED 













Models & Experimental Work Work 


INVENTIO DEVELOPED 
SPECIAL MACHINE RY. 


E.V. BAILLARD CO., 24 Frankfort St.,N.Y. 





THE SCHWERDTLE STAMP CO. 
Beem STEEL STAMPS LETTERS & FIGURES. 
BRIDGEPORT CONN. 












Enormous saving of 


| The Loxograph time in making trac- 


ings from mechanical drawings. Circular free. 
THE LOXOGRAPH INSTRUMENT CO., Wilmington, Deleware 
Expert Manufacturers 


RUBBER (‘inc sobbing Work 


PARKER, STEARNS & CO., 
288-290 Sheffield Ave., Groctiya, § N. Y. 


UBRICATES “32 
LwaRicarrs 


118.124 North | Ctnees 
CHBEstvacaky SA2USA 


Corliss Engines, Brewers 
and Bottlers’ Machinery 
Gre VILTER MFG. CO. 
899 Clinton Street, Milwaukee, Wis. 














ELECTRIC Morons | 
Dynamos — 
SPECIAL Grinders 
MACHINES Polishers 
ROTH ELECTRIC MOTORS | 
198 Loomis Street, Chicago, Ills. | 











Water Supply without Expense 
for pemeing, on your — 
try estate is given 

yay ged by autc a. 


m8. 

Raise water 30 ft. foreach 
foot of fall—no trouble or 
umping expense. Satis- 
oo tion guaranteed. Book- 
Jet, plans, estimate, FREE. 
ENGINE COMPANY 
nity Bldg.. New Yor’ 



























— 


September 30, 191] 


SCIENTIFIC AMERICAN 07 








The way to cut 
M| down your tire 
expense is to buy 
stronger tires 


UNITED 
STATES 
TIRES | 


Hartford Y 
Morgan & Wright 


Continental 


G&J 


combine the 
strengthof four 


The life and service- 
ability of a tire de- 
pend on the strength 
of rubber, fabric and 
method of 
tion used in its mak- 
ing. By picking out 
the strong points 
(a grade of material 
here—-a special man- 
ufacturing method 
there) of four world- 
famous brands, and 
utilizing them in all 
United States Tires, 
we have made them 


construc- 


unquestionably 


The Strongest Tires 
in the World 


United States Tire Company 
Broadway at 58th St. 
New York 
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Caution to Purchasers of TOPS 


18 a top material of recognized high and uniform 


quality and a product made only by us. Many 
unscrupulous dealers misrepresent as PANTA- 





















SOTE cheap inferior materials to increase their 
Profits—at the purchaser's expense To the 
average person these substitutes when new look 
somewhat | PANTASOTI 
Dealers re- 
See that ceived these 
this label is labels FREE 
on the top | om pie with every [ 
to prevent | 0- A yard, leav- 
fraudulent | Spo os ing no ex- 
substitution eekteees | cuse for not 
. OF PENSE using them. 








Send postal for booklet on top 
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Engineering 

Rare Metals in Canada.—!t is reported 
that important deposits of platinum, 
iridium, palladium, rhodium and osmi- 
um have been dscovered a few miles 
from Nelson, B. C. A well-defined dike 
bearing metals is said to have 
been traced for several miles in the gen- 
eral direction of Forty-Nine Mile Creek 
and across the Kootenay River, and 
many claims have been staked. 

Edward Whymper.—The death of Ed 
ward Whymper removes the nestor of 
mountain climbers, the man who led the 


these 


' way up the Matterhorn in 1865 and first 


showed the possibilities of the Canadian 
Rockies Whymper’s wonderful achieve- 
ment in ascending Chimborazo (20,500 
feet), has been surpassed by others, but 
he will always remain a pioneer of dis 
tinction Some of his books passed 
through many editions, and are now re- 
garded as classics. Whymper was well 
advanced in his seventy-second year. He 
died at Chamounix, among the tall 
mountains and glaciers he loved so well 


The Lotschberg Tunnel. —Although the 
great Lotschberg tunnel is now open, !t 
will be two years before trains are cross- 
ing the Bernese Oberland. The new tun- 
nel is nine miles long; a little shorter 
than the St. Gothard, and three miles 
shorter than the Simplon. It was built 
through the enterprise of the 
business men of Bern, in order to divert 
to that city a share of the transalpine 
traffic, most of which is now monopolized 
by other Swiss cities which are more 
favorably situated with respect to the 
Simplon and the St. Gothard. Its con- 
struction occupied four years and five 
months, and was marked by two great 
catastrophes, an avalanche and a cave-in, 
each of which cost a number of lives. 


Irrigation of the Yangtze Valley.—A 
project is now under consideration to 
construct an elaborate irrigation system 
in the Yangtze valley—possibly the most 
costly undertaking of this kind in the 
history of engineering. Its object is two- 
fold, viz., to improve the agricultural 
conditions of the country, and—more es- 
pecially—to prevent a recurrence of the 
terrible floods which have devastated the 
valley during the present year. Inde 
pendently of this project, Charles Jame- 
son, the American engineer sent to China 
by the Red Cross Society, accompanied 
by an engineer deputed by the Chinese 
government, is about to make a survey 
of the famine districts of Kiangsu and 
subject to these recur 
ring floods 


Progress of the African Railways.—By 


|} next July there will be continuous rail 


way communication between Cape Town 
and the town of Kambove, in the Congo, 
270 miles north of the Rhodesian bound 
ary; a total distance of over 2,400 miles 
The railway is already in operation as 
far as Elizabethville, 165 miles north of 
border From Kambove an 
extension has been surveyed to Bukama, 
200 miles farther north, on a navigable 
tributary of the Congo. In a few months 
a railway will be begun from Kambove 
westward 100 miles to Ruwe. This is 
destined 
the line that is being pushed eastward 
from Benguela, on the Atlantic coast 
and which now extends 230 miles into the 
interior 


the Congo 


Relics of the French Panama Canal. 
On September 5th bids were opened in 
Washington for the French “scrap” that 
so picturesquely and tragically strews the 
route of the Panama Canal. It includes 
abandoned locomotives, dump cars, tanks, 
barges, dredges, boilers, girders, sheet 
iron, parts of old machinery, and mis- 
cellaneous junk—the relics of De Les- 
seps’s greatest and most disastrous un- 
dertaking Every one who has visited 
the Isthmus has brought away vivid 


recollections of these gaunt monuments, | 
as well as of the incredible tales with) 


which they have come to be embroidered 
It used to be related that the French set- 
tlement of Christophe, adjoining Colon, 
was built on a foundation of locomotives 
dumped by the shipload into the virgin 
swamp. The material is to be removed 
by the contractor at his own expense, the 
Panama Railroad charging $2.25 a ton for 
its transportation to the seaports. Three 
years will be allowed for its removal. 





~~ “44” $1800 > 
7 PASSENGER FORE-DOOR TOURING CAR 


OU probably won’t take the time to 

make the comparisons we hope you 

will, yet you must realize we could not 
afford to make statements about our cars, 
and not only that, but guarantee them for 
life, unless we were confident that Abbott- 
Detroit cars actually represented the value 
that we say they do. 


When we say that in the Abbott-Detroit cars you get 
‘exceptional value for your money we mean it, and what is 
‘more, it will be plainly evident to you if you glance through 
'these specifications and compare them with those of other cars 
selling at similar prices. 

Where else will you find, at this price, as powerful a motor (advertised 

ratings do not count —look for the cylinder dimensions, they're important) a 
'414 in. x 5% in. four-cylinder, long stroke motor, with magneto and battery dual 
lignition system? 
Likewise, where else will you find a better chassis—oil tempered springs— 
|chrome nickel steel drive shafts—Timken roller and Schaefer annular bearings 
throughout—full floating type rear axle—a multiple disc clutch—extra large, strony 
artillery wheels—over-sized tires 36 in. x 4 in.—universal demountable rims— 
wheel base 120 in.? Everything of highest grade material and as well made as 
anyone can ask. 








Big, roomy, ventilated fore-door bodies, painted, trimmed and upholstered 


with the greatest of care—24 painting operations alone; the latest electric lighting 
system complete with 180 ampere hour battery, black enamel lamps with nickel 
trimmings. Tungsten filaments. 

As for reliability, that quality which actual use alone can reveal at its true value, 
we point with pride to the wonderful performance of the Abbott-Detroit ‘*Bull- 
Dog,’’ which is daily adding mileage in its 100,000 mile tour of the United States 

These are a few of the reasons why you owe it to yourself to see and ride in 
an Abbott-Detroit before you make up your mind which car to buy far 1912. 


SPECIFICATIONS AND PRICES 


ABBOTT-DETROIT “30” 





ABBOTT-DETROIT “44” 


449"x 519” long stroke Motor. Dual Ignition System with 4x 444" F linder Motor. Dual Iguitios : with 
Magneto Maynet 

Bullet Electric Headlights — combination oi! and electric side Electric Headlights ombination oil and electric side aud tai 
and tail lights—180 ampere hour lighting battery Tungsten lamps —100 ampere hour lighting battery Tungsten Laong 


amps body of lamps. black enamel with nickel-plated trim One-pedal Clutch and Brake control—simple, safe and sure 
mings 
fos pedal Control, Clutch and Brake Vires 34x 34g", Demountable Rims 

Horn and Tools Horn, Tools 

Vires 36 x4 Phree-speed transmission 

Universal Demountable Rims Wheel Base 110 inches 


Three-speed Transmission 
Wheel base 120 inches 
Ventilated Fore-door bodies 


Ventilated Fore-door Bodies 
Fore-door Touring Car, fully equipped, less top a 





| Seven-passenger, Fore-door Touring Car, fully equip- windshield $1350 
ped. less top, windshield and extra seats 1800 Fore-door Touring Car, fully equippe neluding ty 
Seven-passenger, Fore-door Touring Car, fully equip and w eld and speedometer 1456 
ped, ineluding top, windshield and speedometer 1925 Fore-door Roadster, ivily equipped, le top a 
Fore-door Demi-Tonneau, fully equipped, less top and windshield 1275 
| windshield - - - 1775 . fall 
Fore-door Demi-Tonneau, fully equipped, including Pore-door Roadster, fully equipped, includ 7 
top, windshield and speedometer r 1906 windshield and speedometer 1375 
Fore-door Limousine, fully equipped Colonia! Coupe, fully equippe 2158 


ultimately to connect up with | 


“BUILT FOR PERMANENCE” 








GUARANTEE 


This is to certify that the Abbott Motor Company will fully warrant and guarentee the Aut« 
mobile covered by this certificate for its entire life, from the date of the original sale by the dealers 
This guarantee also includes all material and all equipment, with the exception of tires, magneto 
lamps, etc., which are warranted by their respective makers, used in connection with construction 
of said automobile. If any parts of this car break or prove defective from any cause whatsoever, and 
the customer shall forthwith communicate the fact to the Abbott Motor Company or one of its au 
thorized dealers, giving the number of car and the name of the dealer from whom the car was pur 
chased and the date of purchase, and it shal! appear that such breakage was not in tact due to mis 
use, negligence, or accident, the Abbott Motor Company wil! furnish such new parts, either througt 
its dealer or at the factory in Detroit, Michigan, free of charge to the owner. This guarantee doe: 
not apply directly or indirectly to consequential damage of any nature whatsoever or to the re 
placement of tires, which are guaranteed by the makers thereof. 
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A Good Time to Begin 


_SCRIBNER’S MAGAZINE The test of a 


we Re Ae e ® 7 
The New Serial by one of the most aiid of contemporary magazine N merit 


novelists begins 





























In the October Number is that its readers tell their friends about it. 
THE TURNSTILE We recently asked our subscnbers to send us the names 
of those whom they believed the Scientific American would 
By A. E. W. MASON interest, and we are gratified to find that so many of our 
Auther of “The Se ae, ——  epene with o subscribers believe that its merits will appeal to such a large 
+ number of their friends. Have you sent a list? If not, 
General Grant’s Letters Cleveland’s Administra- : 
to General Beale. Intimate tions, by JAMES FORD Here is the way: 
letters of the great soldier RHODES. With reference Simply send us the names and addresses ot the people 
to a life-time friend. to Civil Service Reform. ea ; 
oe whom you think will be interested and we will do the rest. 
What Organized Charity Has Done for the Poor is the An accurate record of ,all names received in this manner 
subject of JACOB A. RIIS’S A Modern St. George. will be kept, and for each new subscription we get from 
any list we will extend the subscription of the person who 
A brilliant article about Hamburg and Its Harbor, sent us the list for four months. Thus if we receive three 
the life and work of Liszt, by RALPH D. PAINE. Il- new subscriptions from any one list the subscription of the 
by JAMES HUNEKER. lustrated. “eile? 
par person who sent us the list will be extended for a full year. 
The conclusion of MRS. WHARTON’S Ethan Frome. Of course you may send as many names as you wish, the 
One of the greatest stories this author has ever written. greater the number of names you send the larger the number 





ii MR an Wie Cita edtiedt of Vailas of subscriptions we will probably receive and the longer the 


By E. S. NADAL. Illustrations by FRED. PEGRAM. period for which your own subscription will be renewed. 


er Be careful to write the names and addresses plainly and 








Short Stories, etc., etc. Prospectus sent free upon request. rr ’ 
Ss ae P P q don’t fail to put your own name and theadaress at which you 
For the next three months the pablishers are receiving the Scientific American on each list you send. 
pecia er: @ of SCRIBNER’S MAGAZINE offer ex- ag 

traordinary inducements to any one Address all lists to Circulation Department, Scientific 

_ seeures a specified number of subscriptions te the Magazine. Agents. & | . é 

wanted in every town. Write now for Booklet A, giving full particulars: American, 361 Broadway, New Y ork. 

Address SCRIBNER’S MAGAZINE, New York City. 
Three Dollars a Year Twenty-five Cents a Number 











The Scientitic American ARTICLES on AVIATION 


IMPORTANT AND INSTRUCTIVE 


Cyclopedia of Formulas ||| ~-""~""" 





















The Mest Complete and Authoritative Book of Receipts Published In the Scientific American Supplement we have published in the past few years Papen 
by some of the more eminent physicists and engineers on flying machines. No book 
Partly Based on the Twenty Eighth Edition of thus far published is so complete and so authoritative as these articles. The r f the 
* The Scientific American Cyclopedia of Receipts, Notes and Queries" as tar P —— . - . ya — > 
| articles is wide, covering as it does the theoretical side of aviation as well as those more 
Edited by ALBERT A. HOPKINS, Query Editor of the Scientific American practical aspects which deal with the construction of machines. The following is a partial 
i b list of the more important articles which have appeared in the Scientific American Supple- 
HIS is practically a new book and has called for ment—see special note below. 
the work of a corps of specialists for more than BT Nos. 1816, 1817, 1818, 1819, 1820, 1821 and 1822. The Practice and Theory 
two years. Over 15,000 of the most useful formulas of Aviation. By Grover Cleveland Loening, A. M. This is the most compact paper on 


aeroplanes that has probably ever been published. Fourteen biplanes and monoplanes are 


and processes, carefully selected f llecti 
~~ ee om rom a collection of described in detail, and illustrated with scale drawings, namely, the Farman, Cody, Curtiss, 


pared — otk: me ae ‘ih this most valuable Wright, Voisin (old model), Voisin (new model), and Sommer biplanes, and the Antoi- 
volume, nearly every branch of the useful arts being nette, Santos-Dumont, Bleriot XI, Bleriot XII, Grade, Pelterie and Pfitzner monoplanes. 
represented. Never before has such a large collection of The proper dimensioning of aeroplane surfaces, as deduced by famous experimenters from 


their tests, is also considered. Taken as a whole this series of seven papers constitutes an 
admirable text book. 

No. 1713. The Wright Aeroplane. This is a thorough description of the old type 
of Wright biplane with the horizontal elevation rudder in the front of the machine. Excel- 
lent diagrams and photographic views accompany the paper. 

No. 1756. Louis Blériot and His Aeroplanes. Few people realize that Blenot's 
successful monoplane is the result of ten years of daring and perilous experiment. In this 
paper will be found an instructive description of the evolution of the present successful Bleriot 


really valuable formulas, useful to everyone, been offered 
to the public. The formulas are classified and arranged 
into chapters containing related subjects, while a complete 
index, made by professional librarians, renders it -easy to 
find any formula desired. 


“As _ ar as a Dictionary and More Useful” 

















Following is a List of the Chapters : monoplane, illustrated with diagrams and photographs. 
t yer and Emergencies. AV. Insecticides, Extermination of Vermin No. 1768. The Farman Biplane. A complete description of the Farman biplane, 
ili ‘Allovs — ‘ XVI. Lapidary Art, Bone, Ivory, etc. with detail drawings of the box tail and vertical rudders, the manner of working the four 
Vv. mn ~ DAs —— ; Ry a , ailerons, hand and foot levers which control the machine, plan view and side elevation of 
wi a sts ateriais. ° ubricants, 
V. Beverages; Non-Alcoholic and XIX. Paints, Varnishes, etc. the ention machine. E 
Alcoholic. XX. Photography. No. 1767. The Santos-Dumont Monoplane. Aon illustrated article describing the 
Vi. Cleansing, Bleaching, Renovating and XXI. Preserving, Canning, Pickling, etc. De lle, the llest and one of the fastest machines thus far made. Sketches accompany 
Protecting XXII. Rubber, Gutta-Percha and Celluloid the article, showing the details of the construction and control. 
Vill. Cements, Glues, Pastes and Mucilages, | XXIII. Soaps and Candles. No. 1582. How to Make a Gliding Machine. Full details and drawings which 
fe : an : No. : ng chine. Fu is and drawings which 
\ st ate ing of Metals, Bronzing, etc. NV. wee ations, includine P. will enable anyone to make a glider for $15.00. 
eng ou T rations, ic it er- 
_ s netallurgy and Coating of fumery. ” ” All these articles are profusely illustrated. 
XE ¢ — ata Onn Wsterroning wd Fireproofing. Special Note. We will mail (gratis) a list of many additional important 
PO) on SY Ay Miscella Stites papers, in the Supplement, treating of aeronautics. Ask for list “A. 
XI. Househol: 1 Formulas a: al Manipulation ; Weights Each number of the Supplement costs 10 cents, mailed, and you can order as many of 
XIV. Ice Cream and Confectionery and Measures; Index. them as you wish. A set of papers containing all the articles above-mentioned wil! be 
SEND FOR DETAILED ILLUSTRATED PROSPECTUS males fen 98.00. 
Octavo (6'5x8°; inches), 1,077 Pages, 200 IMlustrations 
Price, in Cloth, $5.00, Net. Half Morocco, $6.50, Net, Postpaid ORDER FROM YOUR NEWSDEALER OR DIRECT 
MUNN & CO., inc. Publishers, 361 Broadway, New York City MUNN & CO., Inc., Publishers, 361 Broadway, New York ° 
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